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PREFACE 


The United States Naval Medical Bulletin was first issued in 
April, 1907, as a means of supplying medical officers of the United 
States Navy with information regarding the advances which are 
continually being made in the medical sciences, and as a medium for 
the publication of accounts of special researches, observations, or 
experiences of individual medical officers. 

It is the aim of the Bureau of Medicine and Surgery to furnish 
in each issue special articles relating to naval medicine, descriptions 
' of suggested devices, clinical notes on interesting cases, editorial com* 
ment on current medical literature of special professional interest to 
the naval medical officer, reports from various sources, historical 
essays, notes and comments on topics of medical interest, and reviews 
or notices of the latest publi^^ed medical books. 

The bureau extends an invitation to all medical officers to prepare 
and forward, with a view to publication, contributions on subjects of 
interest to naval medical officers. 

In order that each service contributor may receive due credit for 
his efforts in preparing matter for the Bulletin of distinct origi¬ 
nality and special merit, the Surgeon Ueneral of the Navy will send 
a letter of commendation to authors of papers of outstanding merit 
and will recommend that copies of such letters be made a part of the 
official records of the officers concerned. 

The bureau does not necessarily undertake to indorse all views or 
cpinioDS which may be expressed in the pages of this publication. 

E. R. Stitt, 

Surgeon Oeneral^ Umted States Naoy. 
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NOTICE TO SERVICE CONTRIBUTORS 


Contributions to the Bulletin should be typewritten, double spaced, on plain 
paper, and should have wide margins. Fasteners which will not tear the 
paper when removed should be used. Nothing should be written in the manu¬ 
script which is not intended for publication. For example, addresses, dates, 
etc., not a part of the article, require deletion by the editor. The Bulletin 
endeavors to follow a uniform style in headings and captions, and the editor 
can be spared much time and trouble, and unnecessary changes in manuscript 
can be obviated if authors will follow in these particulars the practice of recent « 
Issues. 

The greatest accuracy and fullness should be employed in all citations, as 
it has sometimes been necessary to decline articles otherwise desirable because 
it was impossible for the editor to understand or verify references, quotations, 
etc. The frequency of gross errors in orthography in many contributions is 
conclusive evidence that authors often fail to read over their manuscripts after 
they have been typewritten. 

Contributions must be received two months prior to the date of the issue for 
which they are intended. 

The editor is not responsible for the safe return of manuscript and pictures. 

All materials supplied for illustrations, if not original, should be accompanied 
by a reference to the source and a statement as to whether or not reproduction 
has been authorized. 

The Bulletin intends to print only original articles, translations, in whole 
or in part, reviews, and reports and notices of Oovemment or departmental 
activities, official announcements, etc. All original contributions are accepted 
on the assumption that they have not appeared previously and are not to be 
reprinted elsewhere without an understanding to that effect. 
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SPECIAL ARTICLES 

FHTSXOliOOT OP EX8P1BATI0H IH RELATIOHSHIP TO TEE PROBIEKS OF 

HAYAl XSDICIHE' 

By Euobkb F. Du Bora. Captain, Medical Corps, United States Naval Beserre: Medical 
. Director, Bossell Sage Institute of Patbology; Associate Professor of Medldne, Cornell 

University Medical College 

PABT I 

The naval medical officer is required to know as much medicine 
as the doctor in civil practice, and in addition he must be thoroughly 
familiar with certain situations that can arise only in naval warfare. 
A great many of these group themselves around the problems of 
respiration. Let us take, for example, deep diving, altitude flying, 
submarine ventilation, and gas warfare. These are all recent devel¬ 
opments of great importance to the naval medical officer, and in each 
one the limiting factor is human respiration. 

There have been several excellent books written on these subjects 
and each one of them starts with a review of certain laws of physics, 
chemistry, and physiology. The same general principles apply 
throughout, and each one of these branches of warfare throws light 
on all the others. Therefore it seems advisable to review the subject 
from the standpoint of all the military specialties which deal with 
respiration. At the same time we shall be reviewing that branch of 
physiology which is of greatest help in solving the problems of 
clinical medicine. 

In every active medical ward there are always a dozen patients 
with some form of respiratory distress and each one suggests a ques¬ 
tion which can perhaps be answered after a brief review of the 
physiology of respiration: Here in the first bed is a man with heart 
disease; why does he sit upright to breathe instead of lying down? 
Next to him is a man with failing heart and nephritis. Why does 
he have Cheyne-Stokes respiration with alternating periods of deep 
breathing and apnea? Next is a man in diabetic coma. Why is his 
breathing deep and slow? Why is this next man with pneumonia 
t^anotic? 

In a brief review of the general principles of the respiration it is 
not necessary to go deeply into the complex laws of physics and 

'From tbe BomeU Sace lostltote of Pathology la alBUatlon with the Second Medical 
(Oomdl) Dlrlalon of Bdlerne Hoapital. New York. 
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chemistry. Of course, the reader who is well versed in modem science 
will find the explanations much easier, but it is possible to present 
matters fairly simply to the man of the ordinary medical education. 
It is, however, to be hoped that this review will merely serve as an. 
introduction to one of the most fascinating of all branches of physi¬ 
ology. We are fortunate in having several readable, up-to-date- 
books on this subject, notably those of Haldane (1), Barcroft (2), 
Meakins and Davies (3), and Means (4). . 

The whole process of respiration is a beautiful example of the fac¬ 
tors of safety provided in the animal organism and the powers of 
adaptation to changed conditions. We must focus our attention 
always on the respiration of the cells of the tissues, their need for 
the absorption of oxygen, and elimination of carbon dioxide. Every¬ 
thing else in the haemato-respiratory system is secondary to these 
two needs. Of the two, the more important is the absorption of oxy¬ 
gen, because cells die quickly without this gas. The carbon dioxide 
which is produced by the action of oxygen in the cell has become the 
regulator of respiration, and it so happens that the rate of ventila¬ 
tion sufficient to remove the CO, is more than sufficient to supply 
the O,. 

Nature has found in hemoglobin a medium beautifully adapted to- 
the transportation of oxygen. The shape of the absorption curves of 
blood for O, and CO, give the best possible results for the least 
amount of effort and, in addition, the two gases act upon the blood 
in such a manner that each one helps the transfer of the other between 
blood and tissues or lungs. 

When man is exposed to an abnormal environment there is usually 
first an encroachment upon the factors of safety and then an adapta¬ 
tion of the various systems involved, the muscles of respiration con¬ 
trolled by the respiratory center or centers, the acids and bases of 
the blood, the hemoglobin, the circulatory apparatus, the vaso-motor 
^stem, and finally the cells. In disease, when one or several of^ 
these systems are damaged, the others do their parte in compensating- 
for the disturbances in function. When they are not completley suc¬ 
cessful the symptoms become manifest to patient and physician. 

Thb BirmoiTicENTAL Aib 

The compositi<m of pure atmospheric air is usually given as oxygen, 
20.93 per cent; carbon dioxide, 0.03 per cent; nitrogen, 79.04 per 
cent. The figure for the inert gas, nitrogen, includes the 0.94 per cent 
of the inert gas argon and also minute traces of hydrogen and various^ 
rare gases of little importance. Careful analyses made in different 
parts of the world show that the outdoor air is extrmely uniform 
in its composition even in the neighborhood of cities. It takes a bad 
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f<^ in a large smoky city like London to raise the CO, to 0.14 per 
<ent. Incidentally^ this same smoke, held down by fog, may contain 
•enough carbon monoxide to reach a concentration of 0.01 per cent 
in the streets and perhaps cause symptoms in persons already in bad 
health. The f<^ in London is merely mentioned as an extreme case, 
because on a day with a moderate breeze one can go to the window 
•of a city building and obtain a sample of air pure enough to stand¬ 
ardize a delicate air analysis apparatus. 


Properties of gases of air 


Qas 

! 

Molecu¬ 
lar 1 
wei^t 

. 1 

CoefB- 
cient of 
solubility 
in HsO 
atO® C. 

'IT 

(gn«n« ] 5*“^ 

1 

Oxygen, Ot.... 

32.000 
44.005 
23.016 
18.016 

a040 
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.023 

1.4292 1 a6O07 

1.0652 I .5060 

1.2542 1 .7073 

I 

'Carbon dioxide, COi........ 

Nitrogen, Ni_________ 

Water vapor, HjO..... 



1 


Let us now examine the properties of these gases contained in air. 
They all have molecular weights that are much greater than that of 
hydrogen, which is only 2. Therefore, they diffuse much more 
alowly than hydrogen, since the rate of diffusion of a gas is inversely 
proportional to the square root of the molecular weight (density). 

The whole process of breathing depends upon the partial pressures 
•of the gases and their rate of diffusion through the alveolar walls 
into the blood and from the blood to the tissues. 

Every gas has its own coefficient of solubility in different liquids, 
and this is independent of its molecular weight. Gases are more 
soluble in cold than in warm liquids, as is shown by the bubbles 
'which rise in water as it is heated, and even before it boils. The 
•coefficient of solution of oxygen in water is very low, and if water 
-or salt solution or serum flowed in our veins instead of blood, it 
would contain only 2.4 cubic centimeters per liter, instead of 176 
•cubic centimeters per liter, as is the case with normally oxygenated 
blood. Carbon dioxide is much more soluble, but it could not be 
transported in sufficient amount were it not for the hemoglobin and 
•other buffer substances which hold in combination alkali that can 
he supplied to bind the CO, as alkali bicarbonate. Nitrogen, the 
inert gas, is the least soluble of all, and it is such a useless gas that 
'Nature has provided no special means for its transportation. When 
-we come to the discussion of caisson disease we shall see that the 
'whole trouble lies in the slow transportation of nitrogen out of the 
tissues. 

This brings us to the question of partial pressures which is much 
more important than the percentages of the gases. A candle or 
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other flame will bum according to the percentage of oxygen present, 
whether the atmospheric pressure be normal, increased, or decreased. 
It is not so with the animal organism. The percentage of the gas 
counts for nothing; it is the amount of the gas pressing against the 
living membrane. We are always under a pressure of gas; ordinarily 
this is sufBcient to support a column of mercury 760 millimeters 
high. This atmosphere which presses against us is made up not only 
of the oxygen, nitrogen, and carbon dioxide, but also of water vapor. 
In a mixture of gases, when no chemical action occurs, each gas be¬ 
haves independently, the properties of the gaseous mixture being the 
sum of the properties of the constituents. Thus the total pressure of a 
mixture of several gases is equal to the sum of the pressures which 
each gas would exert were it alone present in the volume occupied by 
the mixture. This is known as Dalton’s Law of partial pressure. At 
body temperature and 760 millimeters of pressure, the air in the 
lungs is saturated with water vapor which exerts a partial pressure 
of 47 millimeters. The total pressure is 760 millimeters, and, there¬ 
fore, this leaves 760—47 mm.=713 mm. for Oj, COj, and N,. If 
the alveolar air contained 6.8 per cent CO* the partial pressure of 


713 

this gas would be 5.8=41.3, etc. 


According to Dalton’s Law, 


the alveolar air, being saturated with water vapor, would have the 
same partial pressure of water vapor, 47 millimeters, at extremely 
high altitudes. Haldane points out that if the total barometric 
pressure is reduced to 100 millimeters the water vapor takes up such 
a large proportion of the air in the lungs that life becomes impossible, 
even if the man is breathing pure oxygen. This is the absolute 
“ceiling” for aviators unless they fly in inclosed chambers. 

Another example of the effect of this law is found in deep diving. 
When a man is under 30 feet of sea water he is exposed to a pressure 
of two atmospheres. This doubles the partial pressure of the oxygen, 
and this is of some help to him in performing work, but it also 
doubles the partial pressure of the CO,, which is such a great hin¬ 
drance that the rate of ventilation must be increased in proportion to 
the depth to which the man descends. 

When a liquid is exposed to a mixture of gases each gas dissolves 
in the liquid according to its coefficient of solubility and in direct 
proportion to its partial pressure. When the gas and liquid come 
into equilibrium the pressure from gas to liquid is exactly equal to 
the pressure of the gas from the liquid. A liquid may dissolve many 
gases simultaneously. As a rule, the diffusion of a gas into a liquid 
and through a liquid is slow unless the liquid is spread in a very thin 
layer and agitated so as to expose it thoroughly to the gas. In a 
quiet vessel the diffusion of gases in the liquid is in direct proportion 
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to their coefficients of solubility and in inverse ratio to the s<][uare 
roots of their molecular weights. The same holds good for the rate 
at which they difPuse through a porous membrance, and if a mixture 
of gases be placed in a vessel with a window covered with parchment 
or unglazed porcelain, the light gases, such as hydrogen, will pass 
out more rapidly than the heavier gases. This principle has been 
used in a device to detect the leakage of hydrogen from balloons, but 
in,this case the hydrogen passes into the closed vessel. 

The pgjpcentage composition of the atmosphere is the same at sea 
level aHjAMhe top of a mountain, but the weight of the atmosphere 
Compreno the air so that the pressure at sea level will support a 
column of mercury 760 millimeters high, while on a mountain 19,000 
feet high it will support a column only half this length. According 
to Boyle's Law, the volume of gas at constant temperature varies 
inversely as its pressure. Thus, if we double the pressure we halve 
the volume. There are some minor deviations from this law when we 
reach high pressures, but these have no bearing on problems of phy¬ 
siology. Heat will cause gases to expand and, according to the. “ Law 
of Cliarles and Gay-Lussac ” all the common gases expand for each 
rise of 1** in temperature, by a constant fraction of their volume at 


0® C. 


This fraction 


is about 0.00366 



The absolute zero is 


—273** G. and, theoretically, all gases should shrink to nothing at this 
temperature, but they turn into liquids or solids before they are cooled 
to this extent and cease to obey gas laws. If a certain volume of gas 
were kept under constant pressure and heated from 0® C. to -1-273® C., 
it would double in volume. There are some deviations from this law 
also but they do not affect our calculations in physiological prob¬ 
lems. As a matter of fact, Boyle’s Law has not much effect on the 
physiological processes, since the lungs of man are at a practically 
constant temperature, but its chief application comes in methods of 
sir analysis. All gas analyses are reduced to the standard conditions 
of 0® C. and 760 millimeters pressure. It is convenient to have such 
a standard because, under the same conditions as to pressure and 
temperature, all gases contain, in equal voliime, the same number of 
molecules. Therefore, the total masses of equal volume will be pro¬ 
portional to the molecular weight of the gases. This is Avogadro’s 
Principle and it is used constantly in determining the volume that 
will be occupied by a certain weight of gas. Thus, in a respiration 
experiment we may determine the oxygen consumption by the shrink¬ 
age in volume of a spirometer or by the loss in weight of a steel 
qrlinder from which the gas is delivered as consumed. 

It will help us to remember the gas laws if we realize that each gas 
is composed of a large number of very small molecules, each of which 
is keeping up a bombardment in all directions. We can actually see 
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the effects of such a bombardment when we watch the brownian 
movement of tiny particles under a microscope. The pressure of a 
gas is caused by such bombardments. Therefore, if we take a certain 
voliune of gas with a certain number of molecules and press them into 
half the space they formerly occupied the pressure (bombardment) 
will be doubled. (Boyle’s Law.) Now the product of the pressure 
and volume of a gas is equal to two-thirds the total kinetic energy of 
its molecules and the mean kinetic energies of all gases are identical 
at the same temperature. Heat increases the kinetic energy and it 
therefore must increase it equally for all gases, either expmdillg them 
at the same pressure or increasing the pressure at the same^ olume. 
(Law of Charles and Gay-Lussac.) 

The pressure of a gas is dependent on the number of molecules in a 
given space, and this is the same whether the molecules be light or 
heavy. (Avogadro’s Principle.) If a light molecule is to exert as 
much kinetic energy as a heavy molecule, it must have a greater 
velocity. The kinetic energy of any moving body is equal to half 
the product of its weight by the square of the velocity (^ w. V*). 
Therefore the velocities of the molecules of the different gases are 
inversely proportional to the square roots of their masses, molecular 
weight. (Graham’s Law of Diffusion.) A molecule of hydrogen at 
0“ C. would move at the terrific speed of a mile a second if it had a 
free path, but the actual speed is much less than this on account of 
its frequent collisions with other molecules. 

Transpobtatior or Oases in the Biaod 

A small animal, such as an insect, has no part of the body at any 
great distance from the surrounding air Bud therefore the problem of 
transporting gases to and fi’om the tissues is a simple one. In a large 
animal, such as man, the deep tissues are separated from the air by 
large masses of materials which block the diffusion of gases. We can 
compare the respiration of an insect to the ventilation of a small 
canvas tent, the respiration of a man to the ventilation of a battleship. 
The battleship needs ventilating fans and ducts, otherwise men would 
suffocate in the compartments below the water line. 

Man’s ventilating fans transport the air only as far as the depths of 
the lungs. Beyond tliis point the gases must be carried by the blood. 
We have seen that the solubility of oxygen in water is very slight. It 
is even less soluble in blood plasma, and Bohr found that 100 cubic 
centimeters of blood plasma under ordinary conditions holds only 
0.24 cubic centimeter of oxygen, whereas 17.4 cubic centimeters are 
present in combination with hemoglobin. Only of the total 
is in solution and we should therefore require a blood flow seventy- 
three times as great if we depended on solution alone. It is the 
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chemical combination of oxygen with hunoglobin that solves the 
question of transportation. Hemoglobin is an organic substance with 
a large molecule containing a definite proportion of iron. There is a 
fixed and simple relationship between the oxygen capacity and the 
iron, one molecule of combined oxygen corresponding to one atom of 
iron. Hemoglobin is carried entirely in the red blood cells in the 
body, but it will combine with oxygen just as readily when in solu¬ 
tion. It will also combine with carbon monoxide and nitrous oxide. 
The amount of oxygen that will be taken up by hemoglobin is to a 
certain extent proportional to the partial pressure of the oxygen to 
which it is exposed. It takes it up best at the pressure to which it 
is ordinarily exposed in the limgs. Once saturated it can hold no 
more oxygen no matter how high the pressure. We can make a 
rough analogy to a man who is served meals of different sizes. When 
given a small meal he takes all that is offered but does not get enough 
food into his stomach. When given an average, good meal he gets 
plenty and almost fills his stomach. If offered a meal ten times this 
size he can not possibly eat much more. 

This phenomenon in the case of hemoglobiji is caused by the 
peculiar but fortunate shape of its absorption curve. This is shown 
in Figure 1, which gives the curve actually obtained by Doctor 
Block on his own arterial and venous blood. When exposed to an 
oxygen tension of 20 millimeters the hemoglobin became about 40 
per cent saturated and contained about 7.5 volume per cent oxygen. 
Exposed to 40 millimeters oxygen the i^aturation rose to about 75 
per cent—^that is, it almost doubled with the doubling of the oxygen 
to which it was exposed. A second doubling of the oxygen tension 
from 40 to 80, however, only increased the percentage saturation 
from 75 to about 95 per cent. On this curve the dot A, at 95 per 
cent, represents the usual saturation of oxygen in the arterial blood. 
V, at about 64 per cent, represents the usual saturation of venous 
blood. Between these points is the normal range under conditions 
of health and quiet life. The lower part of this range is on the steep 
slope of the curve, where a little change in the oxygen tension of the 
air gives the greatest efficiency. In cases of exercise or ill health 
or bad air the V point goes lower on the curve and perhaps the A 
point also. This shifts the range to the most efficient part of the 
curve. On the other hand, we do not, xmder ordinary conditions, 
obtain any particular benefit from increasing the oxygen tension 
over 80 millimeters, and a healthy man at rest can not notice any 
change or benefit or sense of exhilaration when he begins to breathe 
pure oxygen. 

The portion of the curve of absorption of oxygen by hemoglobin 
is modified by the amount of carbon dioxide in the blood. Fortu 
nately the accumulation of CO, helps to drive O, from the blood and 
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the diminution of CO, helps to increase the absorption. It will be 
noted that there are two lines in Figure 1. The upper is that of 
arterial blood, the lower is that of venous blood. The physiological 
importance of this is not very great, but it has the effect of making 
the rise from V to A a little steeper and therefore slightly more 
efficient. Later we shall see that the amount of oxygen in the hemo¬ 
globin makes a similar but much more important s^ft (Bohr Effect) 
in the combining curve of CO,. 
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Fio. 1.—^The Oxygen Dissociation Curve for Block's Blood 
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(The ordinate denotes the quantity of oxygen contained in the blood, shown at the 
right as volumes per cent, and at the left ns percentage saturation. The abscissa 
denotes the tension of oxygen in millimeters of mercury. The upper curve is that of 
arterial blood; the lower, that of venous blood. A is the arterial point; V, the venous 
point) 


The hemoglobin in the red blood cells reaches the lungs in the 
venous blood that has just left the tissues with its oxygen content 
reduced to about 13 volumes per cent, or about 62 per cent saturated, 
and the carbon dioxide tension in this blood is about 47 millimeters. 
When it reaches the lungs it is spread in a network of small capillaries 
with an enormous surface, estimated by Zuntz as 90 square meters, 
and divided from the air in the alveoli only by a thin layer of plasma 
and the thin flat cells which line the alveoli. These alveoli are filled 
with air saturated with moisture containing 6 to 6 per cent of CO„ 
representing a partial pressure of about 40 millimeters, and about 14 
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per cent oxygen represents a partial pressure of about 100 millimeters. 
Although the blood is exposed to this alveolar air for a few seconds, 
the time is sufficient to permit a passage of gases between air and 
blood which is nearly complete. Thus the hemoglobin leaves the 
liu&gs saturated with oxygen to 95 per cent of its total capacity. It 
then is driven to the tissues where it comes in just as close contact 
with the cells. These are always withdrawing O, and combining it 
with CO,. Therefore their O, tension is lower than that of the blood 
and their CO, tension higher. The process of diffusion of gases is 
similar to that in the lungs but the directions are reversed. 

The carbon dioxide is transported in the blood almost entirely in 
the form of bicarbonate. This process of absorption and elimination 
of large amounts of CO, must be performed without any significant 
change in the reaction (,^) of the blood. Nature has provided in the 
phosphates, bicarbonates, hemoglobin and other proteins, substances 
which make this possible. For a clear and detailed description of 
this mechanism the reader is referred to the classical article of D. D. 
Van Slyke (5) on the Carbon Dioxide Carriers of the Blood. 

The CO, can theoretically be present in the blood in four forms, 
CO,, H2CO,, BHCO„ and BgCO,. As a matter of fact, in the blood 
very little remains as CO, and a constant proportion of the acid form 
goes over into HjCO,. The carbonate (B,CO,) can hardly exist in 
the blood in the presence of the usual amounts of H,CO„ but it goes 
over into the bVarbonate (BHCO,). If all the CO, in the blood 
were in the form of H,CO, it would be many hundred times 
more acid than is compatible with- the normal reaction of the 
blood or with life, and if all of it were in the form of carbonate 
it would be many hundred times too alkaline. We must therefore 
consider the small amount of H,COs in the blood, the relatively large 
amount of BHCO,, and the manner in which the CO, from the 
tissues is carried in this form. 

Van Slyke speaks of a carbon dioxide carrier, in the physiological 
sense, as a constituent of the blood which increases the amount of 
GO, that may be taken up by arterial blood with a change in reaction 
equal only to the normal pH difference between arterial and venous 
blood. These carriers are the buffer substances, bicarbonates, phos¬ 
phates, and alkali salts of the proteins, all of them salts of weak acids. 
Th^ act as reservoirs of alkali, a portion of which may be given up 
to neutralize carbonic or any other acid that enters the blood. 

The chief carrier in this sense is the hemoglobin, which furnishes 
the alkali to combine with 80 to 95 per cent of the CO,. When the 
arterial blood comes in contact with the tissues some oxygen is lost, 
and the relatively strong acid, oxyhemoglobin, is changed by the loss 
of oxygen to the weaker one, reduced hemoglobin. This process 
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furnishes most of the available alkali for combination with the acid 
CO 2 which has formed in the tissues. Some of the alkali is fur¬ 
nished by the unchanged oxyhemoglobin, which is itself an efficient 
buffer, and the remainder is furnished by the phosphate in the cells,, 
the bicarbonate, and the proteins in the plasma. 



Pio. 2.— (From Means.) The Oxygen and Oarbon Dioxide Dissociation Curves shown 

together 


(The ordinate represents the blood content of either gas; the abscissa, the tension. 
Attention is called to the comparatively short arc of the CO 2 curve which is used ln> 
vivo, and the comparatively long one of the 0* curve. It will be noted that the tension 
difference between arterial and venous blood is 62 mm. in the case of Os and only 10 
mm. in the case of COs. Nevertheless, such are the shapes of the curves that, in this 
particular instance, there are transported 6 volumes In the case of CO 2 and 7 in the case 
of Os, giving a respiratory quotient (R. Q.) of 0.86) 

The hemoglobin in the cells is also able to withdraw Cl from the 
plasma NaCl, leaving Na to form NaHCO,. Thus the cells help to 
increase the amoimt of CO, that can be held in the plasma. 
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The curve given in Figure 2 shows the volume per cent of carbon 
dioxide that wiU be taken up when human blood is exposed to vary¬ 
ing tensions of CO 2 , expressed in terms of partial pressure in milli¬ 
meters of mercury. The lower curve is for oxygenated blood, the 
upper curve for ordinary venous blood. Normally, in alveolar air 
the partial pressure of COj is equal to 40 millimeters. We note that 
the arterial blood of this subject, as represented by the point A, was 
in equilibrium with 40 millimeters CO, and held 48 volumes per cent 
of this gas; the venous blood held about 54 per cent, being in equi¬ 
librium with a partial pressure of 50 millimeters CO,. The total 
discharge of CO, in the lungs for a drop of 10 millimeters in partial 
pressure was 6 volumes per cent. It would have been only about 
4 volumes per cent if it were not for the difference in the level of the 
curves. Thus we see that CO, and O, help each other in the loading 
and unloading. 

In the lower part of Figure 2 , Means has added the dissociation 
curve for oxygen on a slightly different scale from that given in 
Figure 1 . We saw that the shift of CO, tension from 50 to 40 gave 
off 6 volumes per cent CO, to the lungs. Under the average condi¬ 
tion of normal metabolism 7 volumes per cent of O, would be 

absorbed at the same time (R. Q. ^ 0 . 86 ). With the venous content, 

y, corresponding to 32 millimeters O, tension, and the arterial point, 
A, corresponding to 94 millimeters tension, the necessary 7 volumes 
per cent O, will be absorbed. 

The Rbbpisation or the Tissues 

All of the Uving tissues of the body consume oxygen and give off 
carbon dioxide even at rest. The simplest way to prove this is to 
kill an animal, make very small slices of its kidney or brain and 
place them in Ringer’s solution in the small Barcroft-Warburg respi¬ 
ration apparatus. If exposed to the proper environmental condi¬ 
tions, they will consume oxygen and give off carbon dioxide for 
several hours in just about the same proportions as the whole animal 
before he was killed. 

In the living animal, the greater the activity of a certain tissue the 
greater the gaseous exchange. Thus, a man lying motionless in bed 
may consume 14 liters (one-half cubic foot) of oxygen an hour, and 
when performing a “ century run ” on a bicycle, ten times this amount. 
The volume of CO, produced is almost equal to the oxygen con¬ 
sumed. In order to transport the oxygen and carbon dioxide fast 
enough for the bicycle rider there must be an increased respiration, 
increased rate of blood flow, and increased dilatation of the capillaries 
supplying the active parts. The oxygen consumption is almost ex- 
716J55-27- 2 
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actly proportional to the total amount of energy produced in the 
organism and the carbon dioxide production is roughly proportional 
also. The total ventilation of the limgs is closely proportional to 
the amount of these gases. Therefore we realize that the whole crux 
of the situation regarding the physiology of respiration lies in the 
total metabolism. 

The lowest level of metabolism attained by an individual under 
normal conditions is the so-called basal metabolism. This varies 
with the individual and depends upon the size, age, sex, and mode of 
life. In order to maintain the normal processes of circulation, res¬ 
piration, and glandular activities the cells must live and breathe. 
Therefore a man even in complete muscular repose must consume 
oxygen and give off a certain amount of heat. This heat is meas¬ 
ured in terms of calories. The large calory, which is the unit em¬ 
ployed, is the amount of heat required to warm 1 liter of water 
I® C. (One British thermal unit—B. t. u.—equals 0.252 large cal¬ 
ory.) A man of 145 pounds gives off about 69 calories an hour 
under basal conditions and in doing so consmnes about 14.5 liters 
(0.51 cubic foot) of oxygen and produces about 12.5 liters (0.44 
cubic foot) of carbon dioxide. A large man will give off 80 calories; 
a small man about 50 calories. Children have a relatively higher 
metabolism for their size; girls and women are about 6 per cent 
lower than boys and men of the same size. Men of active habits, 
even when resting, have a slightly higher metabolism than men who 
lead sedentary lives. 

The basal metabolism is always measured in the morning at least 
14 hours after the last meal and the subject must be quiet for an 
hour before the test. These precautions are taken because food has a 
stimulating effect on the metabolism and a small meal may cause a 
rise of 5 to 10 per cent; a large meal, 10 to 30 per cent. The heat 
production does not reach a basal level for an hour after such exer¬ 
tion as walking and for several hours after hard work. Cold requires 
a greater heat production. Nervous excitement, even that produced 
by a sudden noise, can cause an increase of 5 to 15 per cent, lasting 
several minutes. Sleep and prolonged fasting reduce the metabolism. 

Under certain conditions of difficult respiration it is necessary to 
strive to maintain the metabolism at its lowest level. A patient with 
heart disease or anemia or carbon-monoxide poisoning may not be 
able to supply his tissues with sufficient oxygen. A group of men 
entrapped in a submarine may be consuming the oxygen and produc¬ 
ing carbon dioxide at a rate which will cause suffocation before 
rescue can be effected. The obvious things to do are to keep the 
patients or crew quiet, urging them to sleep as much as possible. 
They should be kept warm, food given in only small amounts, and 
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an effort made to avoid unnecessary excitement. Every doctor has 
learned by experience to follow this course with patients who are 
seriously Ul. 


Tabue 1. —Showinn the variation in carbon dioxide production and oxygen 
consumption of men at different degrees of activity 


Man weighing 145 pounds 

Heat 

production 
per hour 

COf pro¬ 
duced 
per hour 

Oi con¬ 
sumed per 
hour 

Motionless in bed.-.—..... 

CahrUi 

60 

Cubic feet 
0.44 

Cubiefeet 

a 61 

Standing at ease.......... 

76 

.49 

.54 

Walking at rate of 3 miles per hour. 

! 230 

1.48 

1.65 

During “century run" on bicycle___ 

600 

4.11 

4.24 



Table 2. —Estimated figures for submarine crews 


Man weighing 160 pounds 

Heat 

im>dnction 1 
per hour ; 

COf pro¬ 
duced 
per hour 

Of con¬ 
sumed per 
hour 

Asleep In bed...... 

Calories 

68 

Cubic feet 
0.4 

Cubic feet 

as 

Stanc&ng at controls, periscope, etc. 

82 

.5 

.6 

Average during submergence _ _ _ _ 

123 

.75 

.9 

Working on engines, making repairs, etc.. 

250 

1.6 

1.8 

Hard work—rigging in hydroplanes, manning hand pumps, etc. 

558 

A6 

4.0 


Tables 1 and 2 (6) give the approximate figures for men at various 
degrees of activity. They can be applied to men working with gas 
masks or rescue apparatus, or divers or mountain climbers. Under 
certain conditions of poor air or rarefied air all work is relatively 
inefficient, and it requires a greater expenditure of energy than under 
ordinary circumstances. It is terribly difficult to do hard work in a 
submarine that has been long submerged without air purification. 
Balloonists at very high altitudes find themselves too weak to pull 
the valve cords. 

When we come to a study of the various diseases we find that in 
some the basal metabolism itself is greatly increased. A patient with 
moderately severe exophthalmic goiter (Graves’s disease) will have 
basal figures 50 per cent above normal. Severe cases give off twice 
as much heat as normal men of the same size. In addition, their 
muscular efficiency is greatly impaired. Such a patient, even when 
resting quietly in bed, needs twice as much oxygen as a normal man. 
If he tries some form of muscular work, he may require three times 
as much as the normal man at the same task, llie only other disease 
where the figures approach those found in exophthalmic goiter is 
leukemia, but in some of the other anemias there is a moderate rise 
in the basal metabolism. Fever causes a rise in oxygen consumption, 
and a man with a temperature of 104° F. needs 40 per cent more 
oxygen than when his temperature is normal. Dyspneic patients 
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with heart disease or nephritis require more oxygen than normal men,, 
largely on account of the increased muscular exertion of breathing. 
It is interesting to note that the metabolism is not increased by prop¬ 
ping up such a patient in bed with pillows, and, as we shall see later 
this position makes breathing easier. 

When the tissues demand an extra supply of oxygen and removal 
of carbon dioxide the organism responds with an increased heart rate 
and probably with an increased volume output of the heart at each 
systole. Krogh has shown that under ordinary conditions a very 
large proportion of the capillaries are closed most of the time, and 
as the activity of the part increases more and more of these open to 
permit a freer blood flow where it is needed. The increasing per¬ 
centage of COj in the blood seems to be the chief cause of this dilata¬ 
tion of the capillaries. 

We have already seen that the oxygen in the arterial blood is 
normally saturated to 96 per cent of its total oxygen capacity and it 
is obvious that the blood can not significantly increase the amount of 
oxygen that it carries per unit of volume. As a matter of fact, the 
arterial blood in exercise is not quite so highly saturated with oxygen 
as in resting conditions, probably on account of the swift flow 
through the lungs. The venous blood, however, contains less oxygen 
than normal, having been deprived of more oxygen in the tissues. 
In a similar fashion the CO, of the venous blood is increased. Now 
the CO,, acting as a weak acid, is a stimulant to the respiratory center 
and thus causes an increase in the rate and depth of respiration. 
This, in turn, leads to a better ventilation of the alveoli and keeps 
the alveolar air at almost the same composition as during rest. 

The Ezternai. Respiration 

It is necessary at this point to describe more fully the external 
respiration, or manner in which the air enters the lungs. The right 
and left pleural cavities are divided from each other by the medi¬ 
astinum, which is normally always in the mid line but is freely mov¬ 
able from side to side so that it can be pushed over when the pressure 
on one side is greater than on the other. There is no opening in this 
mediastinum in man, but apparently in some dogs there is such an 
opening which will, in case of puncture wounds of the chest wall, 
permit the air to pass from one side to the other. Normally there is 
a slight negative pressure, about —6 millimeters of mercury, in the 
pleural cavities, and, since the insides of the lungs communicate with 
the open air, the atmospheric pressure expands the easily distensible 
lungs until they completely fill every portion of the pleural cavity. 
During the act of inspiration the negative pressure is increased and 
in forced inspiration it may reach —20 millimeters. Inspiration is 
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^brought about partly by an inward and outward movement of the 
ribs lifting the chest wall, increasing the distance between sternum 
■and spine as well as the breadth of the chest. Even more important 
than the action of the ribs is that of the diaphragm, a broad, flat 
muscle attached to the walls of the thorax and abdomen and arching 
upward in a dome, with its apex in the lower thorax. To be more 
•exact, there are really two domes, one on either side, with a central 
portion attached to the pericardium, which moves but little in ordinary 
respiration. .A.s the diaphragm contracts these domes flatten out and 
increase the internal capacity of the pleural cavities with an action 
that accomplishes the same result as the withdrawal of the piston of 
an air pump. 

It is extremely important to realize that certain parts of the 
thoracic wall hardly expand at all. These are the region of the 
■first rib, the spine, and the mediastinum. The greatest expansion 
comes at the lower and outer portions of the thorax, and it is the 
portion of the lung in this region that dilates most and gets the 
greatest share of fresh air. The upper and inner portions of the 
ilnng receive their pull after it has been transmitted from the lower 
and outer portions. The action is not unlike that of a concertina, 
where the player holds the left hand steady and pulls in and out with 
-the right hand. When he plays quietly it is only the right portion 
•of the bellows that does much pumping. When he plays more vig¬ 
orously the left portion of the bellows is expanded by the pull. In 
the lungs the blood flows more freely through the parts that are 
expanding, but there is, of course, a large amount of blood circulat¬ 
ing through the parts that are less freely ventilated. When the 
breathing becomes rapid' and very shallow, only a portion of the 
•circulating blood is fully oxygenated. This is mixed with poorly 
•oxygenated blood from the portions that are incompletely ventilated. 
In certain stages of lobar pneumonia there may be portions of the 
lungs where the alveoli are filled with exudate, but the blood vessels 
nre still patent. In such a case, some of the blood is not oxygenated 
at all, and this mingles with the oxygenated blood as it returns to 
the heart. These are extreme cases, but even with normal respiration 
some blood passes through portions of the lungs where the alveolar 
air contains more COj and less O, than the average. In obtaining 
a sample of alveolar air, the last portions of a forcible expiration, 
we may or may not obtain a mixture that is representative of the 
functionating alveoli. 

Expiration is largely a matter of elastic recoil where the expansive 
pull of diaphragm and intercostal muscles have been relaxed. Part 
of the recoil comes from the lungs themselves, which have been pulled 
beyond their resting position, part comes from the pressure upward 
of the abdominal contents. There may also be some muscular action 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



16 


COTTLE—FBAOTUEES 


VoLXXVl 


in quiet expiration. With full expiration there is contraction of 
the muscles of the thoracic and abdominal walls sufficiently strong 
to raise a column of mercury 100 millimeters or to make a loud noise 
on a musical instrument. 

When a man is swimming the pressure of the water hinders in¬ 
spiration and aids expiration. When he is under pressure in a 
diving lock there is no abnormal difference in pressure between the 
inside and outside of the chest cavity. 

(To be continued.) 
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FRACTURES 

B; G. F. CoTXLB, Commander, Medical Corps, United States Navy 
IKCIDBNCB AND DAMAGE 

All forms of appendicitis, acute and chrpnic, added to all types of 
hernia, occasioned a total of 1,705 admissions to the sick list of the 
Navy during the year 1925; 2.77 per cent of the total admissions 
from all causes for the year. Fractures, simple, near joints, and 
compound resulted in 1,551 admissions; 2.52 per cent of the total 
admissions from disease and injury for that same year. Figures 
are uninteresting, but these seem to indicate that so far as admis¬ 
sions to the sick list of the Navy are concerned fractures play a very 
considerable role. If we add up the sick days caused by fractures 
for the year 1925 we get the figure 74,654 days, which means 6.20 per 
cent of the sick-day damage that year. Damage from fracture cases 
is best measured in terms of ultimate results, such as the degree of 
deformity, malfunction, malunion, lessened value of the individual 
to himself or to his environment. As an index of this sort of dam-^ 
age in the Navy let us look at the cases discharged for physical reasons- 
as the result of fractures in the year 1925. These amoimted to 63 in 
number, approximately 40 per cent of the total invalided for 
injuries. (See table.) 
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Invalided from the eertice—1925 



Fracture deaths—1925 


Location 

Simple 

Compound 

Total 

Spine. 

2 

0 

2 

Skull. 

0 

13 

22 

Femur.... 

1 

1 

2 


1 




FKAcrDBB Cabb in Civil Life 

The World War brought very wide experience in the care of 
fractures to many surgeons. Since the war, in America, and espe¬ 
cially in Europe, the crippling of individuals which resulted from 
badly treated or neglected fractures has been brought home to many 
persons and has caused doctors everywhere to try for better results. 
Methods and results previously accepted are now challenged as not 
being good enough. Liability insurance, laws requiring employers 
to pay their employees for industrial accidents, the X ray in the 
bands of the jury, the increasing complexity of the struggle for 
existence, these and many other factors have made the fracture 
patient important, and the medical profession is setting up for itself 
a higher ideal of treatment each year. For several years the Ameri¬ 
can College of Surgeons has maintained a committee on the treat¬ 
ment of fractures, and this committee has formulated a minimum set 
of requirements for such treatment in hospitals. This has been 
adopted by the college and urged by its hospital standardization 
program as follows: 

(A) That all general hospitals be equipped to care for fractures;, 
that the minimum equipment for the transportation and the emer¬ 
gency treatment of fractures be the following or its equivalent: 

1. Thomas upper-extremity splint. 

2. Thomas lower-extremity splint, with traction straps, slings, and buckles. 

8 . Hodgen splints. 

4 Coaptation splints, assorted sizes. 

B. Cabot wire splints. 
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€. Straight pieces of wood (of assorted length and thickness) for splints. 

7. Piaster of paris bandages. 

8. Some form of overhead frame or suspension. 

9. Suitable X-ray apparatus, indudlng a portable machine, If practicable. 

(B) That it is highly desirable that one individual surgeon be 
responsible for the supervision of the care of fractures in each 
hospital service. 

(C) That special record sheets be used for fracture cases. 

Thb Naval SimoBON and Fractures 

With 784 naval surgeons and a total of 1,551 fractures throughout 
the service in a year, the individual surgeon’s interest in this subject 
must of necessity tend to be very slight. There must be many who 
will not have a fracture to treat in an entire year, perhaps longer. 
It is impossible to expect that every naval surgeon can acquire and 
maintain an expert working knowledge of the treatment of all 
fractures and keep himself informed on the recent literature of this 
specialty of surgery. Yet how important it is for the individual with 
a broken bone to ^d hiqiself in the hands of a doctor who is espe¬ 
cially prepared to treat that bone in such a way as to restore him to a 
state of industrial efficiency with a minimum of malfunction. On 
board small vessels, at certain naval stations, and even on larger ves¬ 
sels and at navy yards, the X ray is either not present or inadequate 
in type to give a proper picture of all kinds of fractured bones. 
There may be doctors to-day who can get good results in reduction 
and treatment of all types of fractures without the aid of the X ray, 
but the number of such unusual men is small and getting smaller each 
year. This situation means that, whenever at all possible, every 
patient with a fractured bone should be transported to a medical unit 
where first class X-ray apparatus and service is available. Naval 
surgeons, except at a few isolated stations and when actually cruising 
at sea, can and should transfer fracture cases to a naval hospital, 
hospital ship, or some other medical activity, naval or civilian, 
where at least the minimum requirements laid down by the American 
College of Surgeons are to be had. Minimum standards for the 
naval surgeon and naval environment outside the hospital can be 
determined, and the following is a suggestion along this line: 

For the surgeon: 

1. Knowledge of first aid care for fractures, simple and compound. 

2. Knowledge of tlm best methods of tirst-ald splinting to facilitate early 

and safe ti’an-sportation of the frac.ured. 

For the small ship or station: 

1. rnie Thomas upiier extremity splint. 

2. The Thomas lower extremity splint. 

3. Access to carpenter with a knowledge of the length, width, and thickness 

of wooden splints that may be needed. 

4. Plaster of paris bandages. 

5. The Navy splint case (when allowed). 
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For the first-aid treatment of fractures there are a few essential 
underlying principles. The approach to a patient with a freshly 
fractured bone should be intelligent, guided by a knowledge of the 
pathology of fracture, gentle, and with a definite intention to lessen 
and not to increase the degree of trauma and insult to the tissues 
already caused by the injury. To try to get crepitus, therefore, is 
generally bad practice. It is often unnecessary for diagnosis and 
always injurious to the patient. ‘^Splint him where he lies” (see 
plat^), a slogan so vitally necessary in fracture of the femur, is one 
that may well be applied in principle to all fractures. The general 
appearance of the injured man will at a glance give one the clew to 
the degree of shock present, and at times, especially in multiple frac¬ 
ture and in those of the femur and pelvis, the treatment of shock may 
be more vital than that of the fracture during the first few hours 
or even in some cases days. A very gentle cutting of clothing, 
without the movements necessary for its removal, will show whether 
the fracture is compound or simple, and “ Seal the opening in the 
skin with sterile dressings immediately” is a dictum of the same 
vital significance for the compound fracture as is the “Splint him 
where he lies ” for the fracture of the femur. Emergency splinting 
should be taught to all Hospital Corps men on independent duty, 
and such teaching will bear good fruit if the upper and lower ex¬ 
tremity Thomas splints are available. Every naval surgeon and 
every Hospital Corps man on independent duty should be familiar 
with this splint, with its method of application, and with the simple 
method of obtaining sufficient traction on a fractured bone to permit 
early, safe transportation. A valuable emergency splint for ankle 
fractures is the pillow splint; a simple pillow wrapped about the foot 
and perhaps reinforced by a wooden splint on the outside. Fractures 
of the upper extremity, except those of the shaft of the humerus, 
afford no special first-aid problem. The patient generally is able to 
hold the fractured extremity reasonably well with the other, if unin¬ 
jured, hand. Fractures of the skull require the least possible trans¬ 
portation. Intelligent neurological observation is more important 
than splinting. For fractures of the spine and pelvis, the Stokes 
stretcher affords an excellent first-aid splint, and the need for careful, 
expert medical observation of the function of the cord, the bladder, 
and urethra makes early transportation to a well-equipped medical 
unit a matter of vital importance to these patients. 

Thb Newbb Tbbatubnt or Fbactubbs 

In America, the French enthusiasm for early ambulant treatment 
of fractures has not found everywhere an exact parallel among all 
surgeons, but the use of the caliper walking splint as a protection in 
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the later weeks of convalescence from femur and leg fractures has 
been stimulated by the French advocacy of early ambulant methods 
of treatment. Immobilization of the fracture has been carried so far 
by many that it has been forgotten how serious may be the result of 
too long immobilization of near-by joints and tendons. It has grad¬ 
ually been realized that something less than the ideal of perfect 
X-ray replacemmit of bone fragments may in certain cases be best, 
if by such sacrifice of that ideal a better function of the limb may 
result. It has been found that immobilization of the fracture itself 
may be practiced and still allow early mobilization of muscles, 
tendons, and near-by joints. Voluntary motion is encouraged at an 
earlier date than was formerly the custom. Passive movements are 
discouraged. Carefully supervised use, short of weight bearing, com¬ 
bined with early judicious massage and, at times, diathermy, will 
increase callous formation and lessen the duration of delayed union, 
if threatened. A united fracture in an extremity handicapped by 
fibrosis of muscle or nerve paralysis is a poor substitute for a once 
useful leg or arm. Just as muscle or bone will atrophy from disuse, 
so will a too long prolonged convalescence result in a lessening of the 
patient’s desire and ability to return to a gainful occupation. The 
reeducation of a fracture case to work is often a vital and sometimes 
neglected therapeutic necessity. Intelligent vocational therapy dur¬ 
ing convalescence, carefully directed medical exercises, the aid of 
medical social-service direction may be necessary before the patient 
with a fractured bone may safely be returned to full industrial inde¬ 
pendence and usefulness to himself and the community. 

Traction in Thomas or Hodgen or other splints, with the aid of 
euspension by ropes and pulleys from overhead frames, “ The Balkan 
Frame,” and others, is now considered essential in many cases of hu¬ 
merus and femur fractures and not infrequently for those of the tibia 
and fibula and radius and ulna. The ice tongs, the Steinmann pin, and 
other means of direct skeletal traction should be used when adhesive- 
to-skin traction fails. Manipulation, if need be, imder ether; coapta¬ 
tion of broken fragment to broken fragment; restoration of align¬ 
ment of the extremity; prevention of rotation and of bowing after 
reduction; check by the X ray, especially after reduction and during 
convalescence; as much immobilization as need be of the fragments, 
-combined with as much mobilization of the rest of the patient as is 
compatible with union; early massage; early use, within the limits of 
safety for the age and condition of the particular patient and the 
particular fracture; an early but guided return to a gainful occupa¬ 
tion ; these constitute the essentials of treatment, and a naval surgeon 
in a naval hospital charged with this responsibility and this duty has 
« valuable place in the organization. Its possibilities may be used for 
the benefit of himself, the Navy, and, above all, the patient. The 
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American Medical Association has published an “Outline of the 
treatment of fractures,” originally printed in the Archives of Sur¬ 
gery, January, 1923, volume 6, pages 172-194, and any surgeon 
barged with the care of fractures would do well to have this syllabus 
for ready reference. In its few pages are condensed the essentials 
for treatment of all fractures of the body, as agreed upon ip 1922 
1^ a group of surgeons selected for their experience and eminence in 
this field. 

Thb Opkbattvs Tbb4tubnt or Fbactubks 

Compound fractures are operative, at least so far as operation can 
go toward a proper degree of surgical cleanliness, to prevent serious 
and long-drawn-out infection. The exact nature of the operation 
to be performed varies. If the compounding is merely due to a rela¬ 
tively clean projection of a spicule from within, very little more than 
•cleansing is needed. If tissues are contaminated with dirt, clothing, 
■etc., this surgical cleansing may have to be carried even to a “de¬ 
bridement” of the wound. Internal splinting with metal or bone 
fixation is generally contraindicated in these cases until the menace 
-or the presence of infection has been thoroughly combated by Dakini- 
xation or other methods of wound sterilization calculated to bring 
about a state of asepsis. Traction methods in these cases are of the 
greatest help in treatment, to prevent deformity during the period 
when frequent dressings are needed. 

In closed or simple fractures operation may be needed, but as a 
general rule the better the various methods of closed reduction the 
fewer will be the cases requiring open operation. The safety of the 
patient requires a special technique, trained assistants, gentle han- 
■dling, and a special knowledge on the part of the surgeon who is to 
make the surgical attack. While it is true that the occasional opera¬ 
tor may often be successful in an operation on a simple fracture with¬ 
out aU these aids, such operations are not devoid of danger to the 
patient far exceeding the probable benefits sought. If the operator, 
then, has justified confidence in his special knowledge, in his operat¬ 
ing environment and operation team, he should operate in those cases 
of simple fracture for which experience has tau^t the value. Of 
these may be listed: 

Fracture of the patella with separation. 

Fracture of the olecranon with separation. 

Fracture of the os calsls head with separation. 

Fracture of the shaft of the femur which has resisted reduction by traction 
■and manipulation. 

Fracture of both bones of the forearm which have resisted efforts at replace¬ 
ment 

Fracture of several metacarpals or metatarsals with greet irreducible over¬ 
riding. 
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vol.xxvi: 


Fracture records • 

GINZBAL RESULTS 



Good 

Moderate 

Bad 

Anatomical. 




Functional..... 



!. 1 




1 1 


1. Bone . 2. Site—Neck.Upper.Middle.Lower 3d.Condyle 

.Involving joint... 


8. Name. 


4. Sex—M.F. fi. Age. 6. Occupation 


7 , Time fracture occurred—Date. Hour. 8. Hospital entered—Date. 

Hour. 

9. First treatment—Date.Hour. 10. Cause of fracture. 

11. Kind of fracture—Oblique.Transverse.Spiral.Impacted.Comminuted. 

Simple.Compound.Qroenstick.Subperiosteal. 

12. Was there serious injury to soft parts—Skin—Yes_No.. Muscles—Yes_No.. Vessels—Yes_ 

No,. Nerves—Yes_No.. 


13. Reduction: How many hours elapsed after accident before reduction? 

14. Was anatomical reposition of fragments obtained? Yes-No. 

15. Anesthetic used: Yes.No. Ether. 


16. Fixation: Closed method. 

Position: Hyperflexion.full supination 

—abduction_ 


17. 


Splints. 

Plaster of Paris. 

Traction: Buck’s.Thomas.Hodgen. 

Balkan frame.Steinmann... 

Amount of weight used. 


Gas. 

Fixation; Open method. 

Was nonoperative treatment tried flrst. 

How long after injury was operation per¬ 
formed. 

W'as open reduction alone performed. 

What form of internal flxation used—Steel 

plates.Wire.Nalls.Screws 

_Bone transplants or implants. 

Was it later necessary to remove flxation ma* 
terials? Yes.No. Date. 


18. Shortening at first examination---cm. When all apparatus removed_........... 

cm. Date...When discharged from hospital.cm. Date. At last 

observation.cm. Date.. 

10. X-Ray used—Yes—... No—... First finding—Date.._........ _.day before reduction 

.day after reduction. 


Plate No. 

Fragments displaced Not 

Slightly 

Markedly 

Over-riding i 

! 

Rotation 

Angulation 


Before reduction, date. 1. 







After reduction, date..'. 



1 

1 



After union, date.. 







1 i 






20. How long confined in bed. How long in hopsital. 

21. How long did patient use crutches. Cane. 

22. Results: Final examinations made_weeks.._months after injury. Union: Bony__ 

Fibrous.Nonunion. 

23. Disability: Absent.Partial.Complete_Estimated by.Shortening.. 

Angulation.Swelling of soft parts. Pain.Nerve involvement.Interference 

with joint function.Endurance. 

34. Mortality: Main cause of death.Age of patient.Shock.Hemorrhage.Other injuiies- 

.Sepsis.Exhaustion. 

25. Duration of absence from work.......weeks.months......... 

36. Is patient fully able to take his former job. 

27. Present wage-earning capacity compared with former. 

28. Compensation under insurance, legislative act or legal process obtained—Yes.No. Ex¬ 

pected-Yes.No. 


^Compiled and recommended by the American Surgical Association especially for use in industrial 
hospitals. 

Form C. Chart 1 
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Vary rarely fractures of the shaft of the humems or the tibia In which trac* 
tion and coaptation have failed to bring about and retain a reasonable degree 
of bone fragment to bone fragment; certain fractures near the surgical neck of 
the humerus, the head of the radius, and of the carpal scaphoid. 

For mdlunionf uncorrected deformity causing real functional dis¬ 
ability, and for nonutdon^ operation is indicated and not infrequently 
practiced in the naval hospital, especially for the Veterans’ Bureau 
patient, but rarely for members of the naval personnel. Here the 
•opinions as to the value of various methods of operation are so many 



Fio. 1.—Fracture of Shaft of Femur 


(From Fracture Exhibit, American Medical Association. Bj permission) 


-and so apparently divergent that it would be futile in the scope of 
this article to do more than state that in this class of cases operation 
offers often the only hope of an approximate return to useful func¬ 
tion. The better the first-aid treatment, the better the management 
of freshly acquired fractures, the smaller this group of cases become. 


Fkaotdbcb Aboard thb U. S. S. “Rbjv” 

During the 13-month period October, 1925, to November, 1926, 
1 month of which period was spent in overhaul at the navy yard, 
there were received and discharged from treatment aboard the Belief 
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150 cases of fractures. Six of these were operated upon —i aboard, 
ship and 2 at the naval hospital, Mare Island, Calif. Two were inva¬ 
lided from the service; 2 died; and all the remainder returned to full, 
duty in the Navy. (See table.) 



BED TREATMENT 

HO ME OR HOS PITAL 
SPLINTS ANB CARE 

POR 

BED TREATMENT 
TRACTION AND SUSPENSION 
METHODS 



THE TRACTION SPLINT IN FRACTURE 

or THE SHAFT OF THE FEMUR MUST 

BE SUSPENDED AND SWING FREE 


ALWAYS ELEVATE 


FOOT OF BED 




donoi^ satisfied 

WITH POOR POSITION 

and SHORTENING 





Fio. 2.—Fracture of Shaft of Femur 
(From Fracture Exhibit, American Medical AsBociatlon. By permiaeion) 

Relief cases—150 


Ixication of fracture 

Number 

Opera¬ 

tions 

Deaths 

Invalided 

from 

service 

Spine ....... 

2 

0 

0 1 

0 

Skull . 

5 

0 

2 i 

0 

Pelvis . 

1 

0 

0 

0 

Femur . 

3 

0 

0 

0 

Patella __ _ ____ 

2 

2 

6 

0 

Humerus ...... 

2 

0 

0 

0 

Tibia and fibula . 

35 

4 

i 0 

2 

Radius and ulna .. 

10 

0 

0 1 

0 

Bones of the hand and foot . 

32 

0 

0 ! 

0 

Tarsals and carpals . 

5 

0 

0 

0 

Manilla .... .... 

29 

0 

0 ! 

0 

Malar and nasal . 

8 

0 

0 

0 

Scapula _ 

4 

0 

0 1 

0 

Clavicle ....-.... 

9 

0 

0 I 

0 

Rib . 

3 

0 

0 

0 


150 

6 

1 

2 
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The care of these cases has left the staff of the Relief with certain 
impressions, some of which are herein mentioned: 

Fractures of the lower jaw belong to the dental surgeon. The 
uniformly almost perfect results obtained in these 29 cases by the 
dentist contrast very sharply with the poor results formerly obtained 
by the general surgeon, who depended on the Barton bandage and 
other more complicated, and generally insufficient, extradental 
appliances. 



Fio. Fraetnxe of Humerus 

(From Fracture Bxldbit, American Medical Association. By permission) 


Operation is very seldom indicated for simple fractures in the 
Navy. 

Efficient first-aid care, early reduction, elevation of the fractured 
part for the first few days, early mobilization of the extremity with¬ 
out threatening the immobilization of the fragments, early massage, 
early active motion, vocational reeducation to the sea-going environ¬ 
ment, will reduce the damage from fractures to the individual and to 
the service. 

Removable plaster splints of the Stimson type are of great service 
in treatment of fractures of the tibia and fibula, including fractures 
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about the ankle joint. They permit early massage, active motion, 
ambulant care, and early return to use. 

A knowledge of the use of traction with the help of suspension in 
the Balkan frame is an essential in the care of most fractures of the 
femur and the humerus and is often of value for those of the radius 
and ulna and tibia and fibula. 

Skeletal traction with ice tongs or Steinmann pin will lessen the 
need for open operations. 



Fio* 4.—^Fracture of Homcrus 

(From Fractoro Bxhlblt« American Medical Aflaoclatlon. Bj permliiion) 


A portable X-ray machine is essential for the proper care of frac¬ 
tures of the shaft of the femur. 

Fractures of the skull are not a fracture problem. Here it is the 
degree of injury to the brain and threat of infection of its meninges 
with which we are concerned. 

Fbacturbs in thb Naval Hospitals and Hospital Ships 

All our larger hospitals have been found to meet the minimum 
standard for class A hospitals as laid down by the American College 
of Surgeons, but are they all meeting the requirements of that pro¬ 
gram for the treatment of fractures ? Specifically, do they all require 
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that one individual surgeon be responsible for the supervisiim of the 
care of fractures ? Do they all use special record sheets so earnestly 
recommended by the college as a means to judge of the efficiency of 
that individual surgeon’s care of fractures ? Did 63 cases of fracture 
invalided from the service in 1925 represent the irreducible minimum 
of permanent damage for that group of 1,551 fractures? Can we in 
the future do better than this? Have we a “ follow up ” system in 
the Navy that will act as a check upon the care this type of patient 
is receiving? 

Ck>N0LU8I0N 

1. Fractures cause approximately 2 per cent of all admissions to the 
sick list and 6 per cent of all the sick day damage in the Navy. 
Forty per cent of the persons invalided from the service for injury 
in 1925 were so invalided because of fracture. 

2. The requirements of the American College of Surgeons for the 
care of fractures should be strictly carried out in the naval hospital 
and aboard hospital ships. Perhaps the Bureau of Medicine and 
Surgery should^ prepare and issue for use the special form for record¬ 
ing the clinical care of fractures, advocated by the American College 
of Surgeons. (See chart 1.) 

3. All naval medical officers and all Hospital Corps men on inde¬ 
pendent duty should be familiar with the use of the Thomas splint as 
a first-aid and transportation splint. 

4. The Thomas lower-extremity splint should be requisitioned by 
all medical activities and its distribution throughout the service so 
maintained that a fracture of the femur need not be subjected to 
transportation without its aid and protection. 


PEACTZCAL IHESAPT ZH DBEMATOLOOT 


By BicBiao L. Bottom, A wto taut Smaeoii, United State* Navy (retired) 

An editorial writer in the Journal of the American Medical Asso¬ 
ciation recently said: “ Enthusiasm for the new is not infrequmitly 
permitted to obscure the merits of that which has preceded it. A new 
method of treatment tends to displace its predecessors for a time 
until, not infrequently, the glamor of the supposed advantages are 
dimmed; whereupon the older tried procedures are occasionally re- 
st<Mred to some of their former vogue. New drugs are acclaimed 
loudly until their limitations are discovered, and they find their 
proper place in the physician’s armamentarium.” 

In no division of medicine is this truer than in dermatidogy. Pos¬ 
sibly it is a result of the highly specialized diaraoter of this par¬ 
ticular branch, but more probably it is due to the fact that almost any 
medical man, neophyte or veteran, can potter with a diseased skin 
and safely get away with it. 

71666—27-8 
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One of the most skilled and successful dermatologists that I have 
ever known was the late Phineas Abraham, of London. A confrere of 
Sir Jonathan Hutchinson’s, at old Blackfriars, thoroughly versed in 
cutaneous pathology and physiology, as well as in cutaneous therapy, 
Abraham could secure better results with less medicine than any 
other man that I have ever jnet. He held that a few simple and prac¬ 
ticable remedies, with the exact action of which the prescriber was 
thoroughly familiar, were better than a miscellaneous host of com¬ 
paratively strange therapeutic agents. 

Complicated as the field of dermatology is, I believe that a physi¬ 
cian of experience and judgment could successfully combat the ma¬ 
jority of cutaneous disorders mth a fairly abbreviated materia 
medica. Less than a score, at the most, and possibly less than a 
dozen, different drugs. 

In the treatment of cutaneous cancer, for many years we relied 
principally upon the X ray. During the past decade and a half, 
however, in my own practice, radium has taten the place of X rays, 
and in the past five years the electro-cautery has gradually sup¬ 
planted radium. To-day if 1 were compelled to choose between the 
two (which fortunately 1 am not, for in some instances radium is 
invaluable) I should ta^ the cautery. And the cautery was a well 
recognized therapeutic agent when 1 first graduated, nearly 80 
years ago. 

For all practical purposes I consider the results secured by its use 
far superior to those following electro-coagulation. It is simple, 
reliable, inexpensive, and, above all, efficient and dependable. In 
combatting some of the less serious disorders, simplicity also is an 
important factor. 

During the past 25 years the remedies that I have employed in 
the treatment of psoriasis are legion. In the end, I have sifted them 
down to four. And I no longer dread to see an extensive case of 
psoriasis brought into my office. Internally I have learned to de¬ 
pend upon foreign proteins and, to a lesser degree, arsenic; exter¬ 
nally, on chrysarobin and ammoniated mercury. Chrysarobin is the 
most valuable of all. 

It is prescribed in a vaseline mixture, in the proportion of one to 
five. At first glance, 20 per cent may appear rather strong, but in 
an experience covering several hundreds of cases I have never seen 
any ill effects following its use. Of course it can not be applied to 
the scalp and face because of its staining qualities and its liability 
to cause conjunctivitis, but when employed on the trunk and limbs, 
best with a small, stiff bristle brush, night and morning, the result 
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is little short of marvelous. One week of, hospitalization generally 
is sufficients The mercurial, in a mixture consisting of salicylic acid 
(10 parts), ammoniated mercury (5 parts), and vaseline (85 parts), 
is u^d on the face and scalp, and later, if need be, on the trunk and 
limbs. As a rule, at the end of a week it is best carefully to cleanse 
the filrin with soap and water, and if much inflamed apply zinc 
oxide ointment for a few days. Any persistent lesions can then be 
treated witii the ammoniated mercury ointment after the patient 
leaves the hospital. Care must be taken to bandage the patient’s 
eyes at night to protect them from the chrysarobin. 

Of the various foreign proteins, I have found colon vaccine best 
(in doses of from 100,000,000 upward, always subcutaneously, never 
intravenously), although some of the milk preparations are reliable 
and dependable. 

Protein shock appears to lessen the resistance of thtf cutaneous 
lefflons, and render them more susceptible to the action of chrysarobin 
and similar remedies. 

Not until the patient is rid of the eruption is arsenic prescribed, 
and even then its action is carefully watched. It is best given by 
mouth, in the form of Liquor pota^ii arsenitis, and doses of more 
than five or six drops, well diluted, and on a full stomach, seldom are 
necessary. Care must be exercised to prevent the patient from con¬ 
tinuing the arsenic over long periods of time. Arsenical keratoses 
are easily acquired and hard to get rid of. 

In the public services, acne vulgaris frequently proves a source of 
humiliation to otherwise clean-looking and well-groomed young men. 
While age is an important factor, there is often present a well- 
defined seborrhoea which aggravates the more unsightly disorder. 
In fact, as Whitfield has pointed out, acne is particularly prone to 
develop on a “ seborrhoeal ” base. 

The eradication of any concomitant focal infection that may be 
present, and particularly infections of the tonsils and teeth, is ex¬ 
ceedingly important. Diet likewise plays a prominent part as a 
subsidiary causative factor. WHiile blood sugar estimations should 
be made, I have not found excessive amounts of sugar as significant 
a factor as I had at first hoped. 

Dietetic restrictions are important. I consider chocolate the most 
harmful of all. In addition to chocolate, nuts, excessive amounts of 
coffee, ham, sausage, pie, pancakes and waffles, and, occasionally, 
oatmeal, aggravate the disorder. 

Locally, recourse may be had to lotions or salves, together with a 
niedmnical keratolytic, as Feet’s pumice stone soap. Of the various 
lotions that have been suggested, one which contains zinc sulphate 
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(2 parts), sulphuretted potash (4 parts), precipitated sulphur (4 
parts), and rose water (190 parts), probably is the most popular. 

The ointments vary in composition. I consider Hazen’s formula 
best. It consists of salicylic acid (4 parts), resorcin (4 parts), and 
rose-water ointment (22 parts). 

At night the face should be washed with water as hot as can be 
home, to be followed immediately by ice water, dried, and the lotion 
or salve applied. In the morning, warm water and soap are used, 
to be followed by cold water. When the skin becomes hard, tense, 
and dry, cold cream only is applied three times a day. Afterwards 
the medication may be repeated. In the hands of an expert. X-ray 
therapy sometimes gives excellent results, but unless the operator is 
skillful, and thoroughly conversant with the apparatus, it is wiser 
to let the other man take the chance. I have seen some extremely 
unfortunate results following the use of the X rays. 

A word regarding the treatment of epidermophytosis of the hands 
and feet may not come amiss at this time. The condition is a very 
common one, and as a rule proves stubborn and resistant to medica¬ 
tion. In the acute types, it is best to incise the vesicles or pustules 
and swab out the cavities with 10 per cent sUver nitrate solution. 
Following this, cotton packs, moistened with a saturated aqueous solu¬ 
tion of aluminum acetate, are to be applied until the skin becomes 
dry and wrinkled. The toes, if involved, should be separated by 
pledgets of cotton. Kingery and his associates found that even weak 
solutions of thymol were the best parasiticides in infections of this 
kind. Solutions gave better results than ointments. Cionsequently, 
a 1 per cent solution of thymol in alcohol (80 parts) and water (19 
parts) may be frequently applied. 

In addition to the thymol, I have found an ointment which was 
first recommended to me by Schalek, and which consists of salicylic 
acid (1 part), precipitated sulphur (8 parts), and zinc paste—equal 
parts of zinc oxide, starch, and vaseline, thoroughly mixed (21 
parts)—of very great value. It is applied at night for six or seven 
days, then discontinued, to be followed by a simple zinc oxide oint¬ 
ment. During the day, Anderson’s powder, which consists of cam¬ 
phor (4 parts), zinc stearate and starch (of each 48 parts) may 
be used. 

Soap and water are to be avoided. For cleansing the inflamed 
areas nothing is letter than Pusey’s lotion. It consists of powdered 
tragacanth (4 parts), phenol and oil of bergamot (of each 1 part), 
olive oil (100 parts), and water (394 parts). 

Great care should be exercised to prevent the spread of the disease 
by the use of common bath footboards, towels, socks, etc. 
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HABZTABIIITT 07 SUBXAXXVBS 

By D. M. CAKpaiim, Captain, Medical Corps, United States Navy 

One of the special qualifications for an efficient naval medical offi< 
oer is a knowledge of submarine hygiene. He does not generally 
accompany the boat when it submerges, as the number of personnel 
is not sufficient to warrant the assignment of a doctor, but he should 
occasionally do so to know the conditions and to have the personnel 
realize he advises with such knowledge. The medical officers are 
attached to the “mother ship,” where they care for the crew when 
sick and supervise the hygiene of the submarine. The officers and 
crew must be depended upon in time of emergency to render first aid 
and it is their education and indoctrination in hygiene of submarines 
that is part of the duty of the medical officers. There has always 
been the question of habitability of submarines, but, since this type of 
vessel has increased in size, the number of personnel has doubled, so 
that our largest V-boats now carry 96 men and officers. Instead of 
there being more room, there is even less than on the smaller boats, 
and habitability is becoming more and more important. Every new 
installation demands extra men to operate and maintain it. 

The Planning Division of the Bureau of Medicine and Surgery is 
charged with the supervision of submarine hygiene, and it would 
seem desirable to bring to the attention of medical officers certain 
important conditions on which habitability depends. 

During the World War the Bureau of Medicine and Survery issued 
submarine bulletins prepared by Capt. Eugene F. DuBois, United 
States Naval Reserve Force, the noted physiologist, who was then 
serving in the bureau. C!onunander E. W. Brown, who is our pioneer 
in submarine hygiene, first established the data on COj production 
and oxygen consumption by personnel in submarines in a Report on 
Respiratory Vitiation of Air in Submarines, 1912. He also con¬ 
tributed an article in the Buixetin for January, 1920, on “The 
medical and hygienic aspects of the submarine service,” besides writ¬ 
ing a special report on war patrol, which was included in the Sur¬ 
geon General’s report for 1919, and reports on the “ Sanitary features 
of German submarines,” “Air purification in British submarines,” 
and “ Medical and hygienic aspects of the British submarine service.” 
There was published in the October and November, 1922, issues of the 
United States Naval Medical Bulletin a translation of “Hygiene 
of submersibles,” by Capt. C. M. Belli, Medical Corps, Royal Italian 
Navy, from Annali di Medicina Navale e Coloniale, Rome, February, 
1922. These articles are exceedingly worth while, as they represent 
careful study, observation, and research. A more recent study of 
submarine ventilation in tropical waters appeared in the Bulletin 
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for June, 1924. This was an investigation on the O and B types of 
boats by Conunander B. F. Jones and Lieut. Commander G. H. 
Mankin. Doctor Jones, when attached to the submarine base at New 
London, also made a spedal study of the physical qualifications of 
the personnel for submarines and in the Bulletin for July, 1926, 
there is an article by him on *‘The selection of personnel for 
submarines.” 

The dental officers, too, have been carefully observing the dental 
conditions of the personnel of the submarine service, and in the 
dental number of the Naval Medical Bulletin, published April, 
1925, is an interesting article on ^ The importance of oral hygiene of 
submarine personnel.” These articles have a great value for 'all 
medical officers. 

In view of the fact that habitability is dependent on certain well- 
known principles of submarine hygiene, it seems advisable to discuss 
them. These include: First—^Habitation space in compartments, 
approximately 150 cubic feet per man. Second—^Ventilation, com¬ 
prising air movement, purification, and dehydration. Third—^Hy¬ 
gienic accessories. 

Primarily it is a question of hull ventilation and air purification. 
It is submitted that this is not only of medical importance but has a 
direct bearing on efficiency of operation, besides conserving the 
duration of service of trained men. 

There is a method of ventilating, which cools the air and removes 
water vapor, installed on all the S-boats and some of the B-boats. 
It is a main-induction ventilating system, with the ventilating trunk 
passing beneath the deck and over the hull, so that the air is cooled 
by sea water and water of condensation runs from the air ducts. 
There are two blowers, one on each end of the main trunk, which may 
be rim either as supply or exhaust. The capacity of the blowers is 
600 cubic feet per minute, and, as the average net air space of the 
S-boats is approximately 16,700 cubic feet, they will supply approxi¬ 
mately 400 cubic feet of net air space per man. There is a complete 
exchange of air in about 28 minutes. The suction is from the motor 
room to the torpedo room. The diameter of the main trunk varies 
from 10 inches to 12 inches, which slows down the current of air and 
exposes the greatest surface to the cooling effect of the sea water. 
The trunk narrows to 7 inches as it delivers air to the torpedo room 
with increasing velocity. It has been noted with this system that 
when the temperature in the motor room was 120° the temperature 
of the air being discharged in the torpedo room was approximately 
60°, the sea water at this time being about 40°. It was estimated 
that the temperature of the boat was thus reduced 15° in two hours. 
This ^stem of ventilation was studied on the R-^S by Jones and 
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Mankin. It would appear that the operating personnel do not always 
utilize this system when submerged, as they fail to appreciate the 
value of air movement and removal of water vapor in producing 
comfort. 

In general, die ventilating system on the German submarines con¬ 
sisted of two main air trunks, the ends of the trunks being separated 
from each other in such a way that exhaust air could not be sucked 
in again by the supply trunk. The ‘^heads’’ had exhaust connec¬ 
tions, the galleys both supply and exhaust, and the largest store¬ 
rooms either exhaust or exhau^ combined with supply. The officers’ 
quarters had supply and the crew space and batteries both supply and 
exhaust. There were special leads from the supply trunk to the 
engine room. There was a connection between the exhaust and sup¬ 
ply ducts to permit each blower to do the work of the other by means 
of special shutters and valves. 

The air ducts should be so placed as to give the most space in the 
living compartments. Although the single induction system requires 
less space and weight, the double supply and exhaust system provides 
more adequate air mixing and less liability to dead air spaces. It is 
considered advisable to provide drains for the ventilating trunks 
to drain the water from the shafts into the bilge. Independent cell 
ventilation should be supplied for the storage batteries, each cell 
having one or two fresh-air inlets, the air entering from the battery 
compartment, and the exhaust discharging outside the hull. 

When submerged, the two gases that are important are oxygen 
and carbon dioxide. It has been found that carbon dioxide can be 
tolerated in much larger quantities than was previously thought, and 
that even when 8 per cent is present there may be very little or no 
indication of its effect on personnel except panting on exertion. 
There is a gradual and insidious absorption, which may not prevent 
the performance of general duties. Nevertheless, it has been found! 
that after several hours of submergence the men become “dopy”I 
and listless, characteristics of the effect of CO,. It has been noted i 
that releasing oxygen from the cylinders will “pep up” the crew; 
hence many submarine officers consider that oxygen is of primary 
importance. It is like taking a drink when one is fatigued. It 
temporarily whips up the individual, but there is no neutralization 
of the increasing GO, in his blood. 

So far as is known there have been no experiments to show that 
in the presence of a toxic quantity of GO, the addition of excessive 
oxygen will overcome the effects of this poison. This is now being 
investigated at the Edgewood Arsenal. One can survive with a very 
small percentage of oxygen in the air (7 per cent, in fact). Th^ 
is smaller than the amount present when a lethal quantity (8 to 9 
per cent) of CO, might accumulate. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



34 


OABFBNTBB—^HABITABILITT 07 SUBMABimBS 


v<a.xxvi 


The value of providing oxygen is, therefore, considered entirely 
theoretical at present. Not only the United States submarines but 
most foreign submarines carry oxygen, and in the German service 
it was mandatory to resupply oxygen after 10 hqurs from a central 
cylinder with dikributing pipes to the different compartments. In 
the British service during the war, upon the advice of Haldane, 
oxygen was not carried, as its value did not warrant the extra 
weight of cylinders. Dependence in case of need was from com¬ 
pressed air in the air banks. 

It can usually be noted when the personnel show the effect of too 
much COj. On some of the German boats there was an apparatus 
permanently installed for the estimation of CO, as well as the quan¬ 
tity of oxygen. These devices were considered cumbersome and too 
fragile for practical use. It is suggested that a simple apparatus, 
similar to the Henderson-Orsat apparatus used in aviation medi¬ 
cine, be given consideration for use on our submarines. The Bureau 
of Construction and Repair Manual describes the Higgins-Marriott 
apparatus, which is less complicated. 

The amount of soda lime that should be carried to neutralize CO, 
may be considered from two standpoints: First, a sufficient amount 
to obtain greater operating efficiency; second, an amount sufficient to 
meet sudden emergencies, in order that men trapped in any compart¬ 
ment may survive a reasonable length of time while rescue opera¬ 
tions are being conducted. Each man will require one-half pound 
of soda lime per hour, or 12 pounds per day, and, as the amoimt of 
CO, under the normal conditions does not become toxic until after 
17 hours of submergence, it is considered that to secure greater operat¬ 
ing efficiency there should be carried 3 or 4 pounds per man per day 
for the estimated time of operation. This should be in a form for 
direct introduction into the ventilating system. To meet the demands 
of an emergency there should be carried 12 poimds per man per day 
for at least 72 hours. This would mean that a crew of 40 men will 
require a total of 1,440 pounds, to be distributed equally in the 
several compartments, because one can never tell which compart¬ 
ment will be sought for safety in time of an emergency. In the S-5y 
for example, when up-ended, it was the motor room, where usually 
only one or two men are on duty. In most accidents probably all 
this soda lime would be available; hence, with the use of air banks, 
it would suffice for approximately 100 hours. 

An investigation at the Edgewood Arsenal to determine the total 
absorption value of Navy soda lime under emergency conditions was 
reported in part as follows: 

A possible method of alleviating these conditions was suggested by Doctor 
DnBois in which the soda lime from the parihers would be siK^d on the 
decks, groond to finer mesh by stamping on it with the feet, and secnrln^ 
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uniform exposure bj raklog It wltb a stick everjr two boots. In sbwrt, sodi 
a method would use the available soda lime as completely as possible in case 
of prolonged submergence. 

In order to determine the performance of the soda lime under these conditions 
Doctor DuBois requested that the following question be answered: “ How many 
srams of carbon dioxide can be absorbed by 1 kilogram of soda lime exposed for 
a period of 24 hours to the atmosphere containing 3 to 8 per cent carbon dioxide 
with a humidity of 80 to 90 per cent?” Doctor DuBois states that the prescribed 
conditions simulate those that would be found during a prolonged submergence. 

• • • ggtg of valaes are submitted: In the first case the soda lime 

was not stirred and in the second, stirring was used on a thinner layer, nie 
effect of stirring is particularly marked on the 8 to 14 mesh since the latter 
results are about 40 per cent higher than the first On the crushed sampiee 
better exposure obtained in the latter case Increased the absorption about 18 
Xier cent The effect of agitation is to increase the sorface exposed for abson^ 
tion; if the material be very fine, agitation will have a small effect because 
the exirased surface is sufficient to utilize the absorptive capacity to a high 
'degree, while, if the material be coarse, the effect on absorption of stirring in 
increasing the sorface is marked. 

The effect of concentration of carbon dioxide in the air is Ulostrated by the 
results without agitation. A comparison of the amount absorbed at 2.6 pet emit 
and 6.6 per cent concentration shows that only a slight increase in absorption 
occurred at the higher concentration. A pound of the 20 to 28 mesh absorbed 
2j6& cubic feet from the 2.6 per cent, and 2.76 cubic feet from the 6.6 per cent 
'Concentration. The 29 to 60 mesh absorbed 2.87 and 3.1 cubic feet per pound 
at the two concentrations. (The 8 to 14 mesh gave similar results, the absorp¬ 
tion being 1.65 and 1.76 cubic feet per pound at the lower and higher concentra¬ 
tions.) At lower concentration an excess of carbon dioxide was present, par¬ 
ticularly since the atmosphere was changed rapidly. The absorption is then 
largely dependent upon the characteristics of the material itself and an increase 
in concentration from 2 per cent to 8 per emit has only a slight effect. Again 
if the comparison were made on agitated samides, the difference would be still 
amaller. 

* * * The amount of carbon dioxide absorbed during a 24-honr period is 
considerably affected by the particle size, a factor over which no control can 
be exercised when soda lime is spread about and crushed. It is obvious that 
the instructions should be such as to cause thorough and complete crushing. 

Since the amount of carbon dioxide taken up is affected by several factors, 
ameb as particle size, agitation, depth of layer, rapidity of air circulation, etc., 
the answer to Doctor DuBois’s question in regard to the capacity on a 23-hoar 
'exposure will be very much of an approximation. However, in order to make 
4 U 1 estimate, it may be assumed that the crashing will give a 20 to 60 mesh 
product and that the average of the 20 to 28 and 28 to 60 absorption capacities 
will give a satisfactory indication. On this basis, the answer to the foregoing 
qpesdou is that 1 kilogram of fresh soda lime (of 20 to 60 mesh) when exposed 
to an atmosphere of 2 iier emit to 8 per cent carbon dioxide for 24 hours will 
absorb approximately 400 grams of carbon dioxide (3ii6 cubic feet at 32” F. 
per pound of soda lime). 

The Bureau of Construction and Bepair Manual describes the 
methods of use of soda lime very fully. 

If, as a result of the research now being conducted at Edgewood 
Arsenal, oxygen is found to be of value, then provision should be 
made to carry it, not, as is now done, in separate cylinders, but with 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



36 


OABPBKTBB—^HABITABILITT OF STTBlCAfiOrBS 


Vrt.XXVr 


distributing leads from a central tank to bleed into the different 
compartments. 

The study by Jones and Mankin has shown that the temperature 
of the air in submarines, even in tropical waters, does not reach 
the danger point indicated in the experiments reported by Sayer and 
Harrington in a Public Health Report for 1^1. The kata-ther* 
mometer can be used to indicate the “comfort conditions” at all 
times. There would seem to be no necessity, with the induction sys¬ 
tem and sea water cooling, to provide a special refrigerant to remove 
the excessive humidity, although it might give more comfort. On 
the Dutch K-IS there was a “ cooling plate ” weighing 6^ tons. The 
Carrier apparatus using trichlorethylene as a refrigerant would 
weigh about 6 tons. Unless absolutely necessary, such a weight is 
prohibitive. 

Cork paint has little or no value in reducing humidity. The use 
of cork sheathing and cork paint has a certain amount of hygroscopic 
effect, but its principal value is as insulation to prevent extremes 
of temperature; also cork helps to protect the metal surface from 
deterioration. This is one of the objections to the German method 
of sheathing, as there is no access to the metal except by removal 
of the sheathing every few years. In time of war the upkeep of 
the boats is not of the same importance as during peace, hence, if 
habitability can be improved by sheathing one may be willing to sac¬ 
rifice the longer “life” of the boat. The German method of off¬ 
setting the sheathing or lagging from the hull so as to leave a space 
of an inch or two between it and the outside plating seems most 
desirable. This space can be ventilated by means of louvers at suit¬ 
able places. The 'condensation taking place from the air coming in 
contact with the cold plating is drained into the bilge and pumped 
out periodically. Not only have Doctors Jones and Mankin, but 
Doctor Brown also has strongly recommended that small fans be 
installed in all the compartments, in addition to the blowers, to pre¬ 
vent air stagnation. 

The following is the net cubic feet of air per man on United States 
submarines: 


F-boats_ 

H-boatfl_ 

K-boats_ 

L-boats— 
M-boats_. 
N-boat8_ 

O-boats_ 

R-boata— 

S-boata_ 

T-boata.. 
Y-boata_ 


Coble feet 

_ 262.08 

-w. 262.30 

_ 282.41 

_ 286.61 

_ 366.61 

_ 262.08 

... 269.68 

_ 293.76 

_ 388.37 

_ 486.87 

460.00 
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These figures are based on net air space of different classes of 
United States snboaarines as shown in the Bureau of Construction 
and Kepair Manual in accordance with personnel now assigned. 

There are other important factors of submarine hygiene, classed 
as accessories,” which have to do with habitability. We should 
first consider the physical condition of the officers and crew. This 
has been fully discussed in Doctor Jones’s article, where he empha¬ 
sizes the importance of stability of the nervous system and recom- 
mends the highest standard for vision and hearing for all the officers 
and crew. In the Medical Department Manual, where the physical 
qualifications have been set forth, it has not been thought advisable 
to demand for the submarine service special physical requirements 
much greater than for general service, as it might eliminate a large 
percentage of men and interfere with transfers to different types of 
naval vessels. Only a small percentage of the submarine crew 
would be assigned for duty as listeners or for periscope observation. 
Such men should be required to have the highest standards of acuity 
of hearing and vision. The audiometer is of value to test combined 
air and bone conduction for those who have to use ear phones, but, 
as a routine method of testing hearing, it has been found to have its 
limitations, as it does not give the “ quality ” of sound that the human 
voice imparts. It will give pitch, dependent upon rapidity of 
vibration, and intensity, dependent on strength of the batteries. 
However, in conjunction with the voice-conduction test it is believed 
that the audiometer has its value as a test for listeners. The visual 
acuity of those who are assigned to periscope duty is of importance. 
Capt. Eugene J. Grow, in the Naval Medical Bulletin for July, 
1912, discusses “ Vision in relation to marksmanship,” and this is still 
the “ last word ” on this subject to-day. If there is a marked astig¬ 
matism there is bound to be blurring of the image, due to defective 
parallax. Although periscopes have adjustable eyepieces, and we 
may choose men with perfect vision, yet it has been observed by 
submarine officers that there is a certain “knack” ajiout their use 
that makes one man better than the other. The requirement is for 
monocular vision, hence one good eye might be trained for periscope 
duty. 

There is no doubt that there is considerable nerve strain from 
services in submarines. If it is found that an individual does not 
react well to his environment he should be transferred to some other 
branch of the service. The individual should be intelligent, not 
easily affected by seasickness, and should have a good health record. 

Artificial illumination has already been discussed by Belli, and we 
are in agreement with the recommendation that indirect illumination 
and frosted globes should be used when possible. On the German 
submarines there were special globes with the filaments arranged at 
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right angles to the long axis of the globe to reduce glare, and on 
some of their boats globular lamp shades with a combination of opal 
and light green were noted by Brown. 

It is important to provide adequate toilet and bathing facilities, 
and there should be one water-closet bowl and one shower bath for 
the officers and two water-closet bowls and one shower for the 
crew of from 40 to 50 men. Sufficient space should be provided in 
the toilets, and bowls should be of a strong and efficient type. Even 
with the best arrangements there is a tendency to constipation of 
the crew of submarines from lack of exercise and intestinal stasis. 

The psychological effect of odors from the engines, personal ema> 
nations, and cooking has already been discussed by Jones and Man- 
kin. Cooking when submerged should be reduced to a minimum, 
with provision to economize the use of electricity and the open range 
by fireless cookers. The galley adds heat, odor, and moisture to the 
air. There should be provision for adequate steam heating on the 
surface and electric heating when submerged. The question of food 
supply when submerged is dependent on the difficulty of preparation 
and also on conservation. Necessarily, considerable canned food is 
used. Owing to the tendency to constipation, in preparation of the 
menus consideration should be given to a certain amount of “ rough- 
age,” such as bran bread, to be included in the ration. When operat¬ 
ing in northern waters the thermogenic values of foods should be 
considered. The vitamine content of green vegetables can be replaced 
by canned tomatoes and fruit. 

Recently kelvinators have been installed on some of the United 
States submarines, and a special investigation of refrigerant was 
conducted at Edgewood. Some of these refrigerants are toxic or 
inflammable, but the one selected, iso-butane, was found to be, in the 
quantities used, practically nontoxic and noninflammable. 

The scuttle butt can be refrigerated from the kelvinator. The 
water supply should be from a central tank, with emergency outlets 
in every compartment, for one can do without food but not water in 
case of accident. 

As a protective measure against gasses, discussed by Doctor DuBois 
in Submarine Bulletin, No. 4, there is at present one gas mask pro¬ 
vided for each member of the crew. With adequate ventilation of 
the storage batteries there should be little or no danger from hydro¬ 
gen gas, but if salt water should gain access to the batteries the mask 
will be a protection from the chlorine fumes. 

The amount of work to be performed when submerged should be 
reduced to the minimum, owing to the increased production of carbon 
dioxide. This is especially true if there should be an accident, when 
it is advisable to teach the men to lie down and keep as quiet as 
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possible, except those who have to be engaged in the endeavor to 
operate the boat. 

For the maintenance of the individual’s phyncal condition, atten¬ 
tion should be pmd to recreation and athletics, and, if possible, the 
crew should sleep on the tender when at the base. This would per¬ 
mit bunks to be reduced one-third, thus adding to habitation space 
and net cubic feet of air per man. Sufficient sleep and rest are impor¬ 
tant to offset the effects of strain and monotony which are evidenced 
by insomnia, loss of appetite, headache, etc. It is recognized that 
there must be the necessary overhaul of the mechanical features of 
the boat and that a certain percentage of the crew must be so engaged 
•when alongside the mother ship. The important point is not to 
make this work so strenuous that it will interfere with the recreation 
of the crew. 

The special diseases which should be borne in mind in caring for 
the personnel are as follows: Effect of prolonged exposure to gaseous 
vapors from the gas tanks or produced in combustion; disturbances 
of air pressure in the ear and the effects of the vibration of the Diesel 
engines; catarrhal affections of the respiratory tract from insufficient 
ventilation, oil “fog,” or gaseous irritation; skin troubles, owing to 
the lack of bathing facilities; asthenopia from the prolonged use of 
the periscope, poor lighting, or glare; various nervous disturbances, 
especially in those with an unstable nervous system; dental gingivitis 
and Vincent’s angina. 

Dampness contributes to general discomfort and disease. When 
sulxnerged the relative humidity of the air rises rapidly and, owing 
to the lowered temperature of the surrounding water, there is con¬ 
siderable condensation and dripping from the bulkheads. Under 
war conditions, with daylight submergence, there usually is an oppor¬ 
tunity for air renewal when the boat emerges at night to charge the 
batteries. Active destroyer patrol may interfere with this, as was 
noted in the Baltic and Sea of Marmora during the World War. 
Under open-sea conditions all hatches except the conning tower will 
be closed, as the submarine must be ready for instant diving. In 
daylight cruising, whenever possible and the condition of the sea 
permits, the crew should be permitted on deck. 

A special type of medical locker, with equipment and supplies care¬ 
fully chosen, has been installed on some of our boats, and the V boats 
have a pharmacist’s mate detailed for duty. 

Medical officers, when giving first-aid instructions to submarine 
officers and crew, should specially emphasize the treatment of eye 
bums from the sulphuric acid of storage batteries; electric shock; 
chlorine bums from storage batteries; air purification by soda lime, 
and its emergency urn; and the application of the gas masks. 
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It will appear, therefore, from the foregoing, that the training of 
the submarine medical officer is of considerable importance. 

As stated by Commander Brown: 

He most have a special knowledge of ventilation and gases In their rations to 
snbmarlnes; of the technique of air purification and the effects of CO» 

and decreased oxygen from the physiological standpoint; of such gases as 
chlorine and arsine; of the physiological effects of air pressure; of the func¬ 
tional tests for vision and hearing and of the treatment of such defects; of the 
physics and physiology of diving; and a special knowledge of the proper condi¬ 
tioning of men for this very exacting and arduous form of naval service. He is, 
in addition, frequently called into consultation on matters connected with the 
examination of water for battery purposes, of battery electrolyte anaiyiHff 
for impurities, and the testing of fuel and lubrlcatiBg oil for sea-water 
contamination. 

It is interesting to read what Doctor Brown reports of the deterio¬ 
ration of officers and men on war-time patrols. 

This gradually developed as patrols proceeded. While in general not of a 
serious nature, it was indicated by loss of weight, pallor, the expression of the 
features, and general loss of tone, all the inevitable result of the monotony, 
defective atmospheric conditions, lack of bathing facilities, environment of 
artificial lighting, and a state of high nervous tension incident to antisubmarine 
warfare. The personnel tended to return from patrol In a fatigued condition, 
requiring two or three days for complete recuperation. The British submarine 
service bad early recognized this state of affairs and the need for the adequate 
conditioning of the personnel by proper facilities at the base for comfort and 
recreation as well as frequent leave periods. 

It was occasionally found necessary in the case of men debilitated by diges¬ 
tive, bronchial, and other affections to relieve them from patrol assignment, 
although not actually transferred to the tender. In the great majority of cases 
complete recovery resulted in two or three months and patrol duty was resumed. 
The important point was to keep a sharp lookout for such Individuals and b^ln 
conditioning before they became actually unfit for duty. 

The Manual of the Medical Department advises close supervision 
and frequent examination of submarine personnel, for we must not 
forget that this question of habitability is an important factor in the 
efficiency and morale of the submarine service. 


ACUTE GINClIVrnS ASSOCIATED WITH PUSIEOEK BACILIl AHD SFIEAL 

VOEHS 

By C. H. Mace. Commander, Dental Corps, United States Navy 

The available naval medical statistics fail to give an accurate 
measure of the prevalence of gingivitis associated with fusiform 
bacilli and spiral forms. In the Surgeon General’s Report covering 
the calendar year 1926—the latest published at this writing—con¬ 
cerning the 661 admissions for Vincent’s angina, the comment 
“ infections of the tissues about the teeth as well as the more typical 
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ulcerations of the tonsils are very commonly treated vrithout admit¬ 
ting the patient to the sick list, and therefore recorded admissions 
do not represent the frequen <7 with which cases of Vincent’s angina 
are observed,” is made (1). It is also to be noted that the figures 
for recorded admissions do not differentiate between the lesions of 
the mouth and those of the throat although one sufficiently inca¬ 
pacitated with the gingival infection would be admitted as having 
Vincent’s angina. In the case of the statistics compiled from dental 
sources (2) for the same period, and listed as Vincent’s stomatitis, 
the total of 2,151 is deceptive, in that this figure may include one 
case entered two or three times from as many different activities 
through which the patient may have passed. Hence there is no 
method of determining exactly how many individual cases are rep¬ 
resented in the total reported. 

However this gingival infection is one of the World War’s 
sequelse the incidence of which appears to be steadily^on the increase 
among naval personnel—as well as in civilian life. It is judged to 
be of sufficient interest and urgency—at the risk of repeating much 
previously offered—to call to mind the necessity for its early recog¬ 
nition and treatment, its control as a disease that is communicable, 
and the use of any measures that will prevent its incidence. In 
general it is felt that the seriousness of the disease from a dental 
standpoint has not been appreciated. The loss of the interdental 
gingival crest, with its supporting alveolar process, that all too 
frequently occurs incidental to a severe acute attack is a permanent 
condition that almost invariably results in chronic suppurative 
p>eri-cementitis—^less properly, but more commonly, called pyorrhea 
alveolaris. This means the eventual loss of many otherwise useful 
teeth, to the permanent impairment of the masticatory apparatus 
and a consequent effect on the general health of the patient through¬ 
out his after life. The pertinency of this last observation is clear 
when one considers that the disease is distinctly (me afflicting young 
adults. 

Another point of importance is that with the chronic or the recur- 
j:«nt type there is a definite and pronounced mental depression which 
has been observed, but is not recalled as being mentioned in the 
literature. In two cases under observation the depression was suffi¬ 
ciently pronounced to cause the patients to contemplate suicide—^the 
one in the Navy, in the case of an officer, and the other recently in 
civil life, in the case of a university student. Nothing of original 
investigation by the writer will be offered in this paper, but an en¬ 
deavor will be made to correlate data taken from original sources 
in a voluminous literature on the subject, to present it as briefly as 
possible, and to make use of such clinical experience as he has gained. 
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A review of the literature necessarily indudes that of the more 
or less parent disease, ulcero-membranous inflammation of the throat 
associated with fusiform bacilli and spiral forms. Allowing the 
laurel for priority to rest where it may, this angina is commonly 
referred to by ^nicians and statisticians with Vincent’s name 
attached and the organisms as Vincent’s organuons. 

HlSTOBICAl. 

Although the first definite mention of a gingivitis associated with 
fusiform bacilli and spiral forms was made in the late nineties, in 
connection with bacteriological studies, and it is only since the begin¬ 
ning of the World War in 1914 that present-day observers have 
come in contact with it in large numbers of cases, it seems certain 
that it is not a modern disease. Vincent (3) found mention in 
medical history of a disease giving the same clinical picture having 
occurred in epidemic state in the wars of the Revolution (French), 
the war with Spain (French), occurring later in garrisons in times 
of peace, in regimental epidemics, and on board naval vessels in 
extensive and rebellious forms. Further—as now—^it was not limited 
to the military. Grieves (4), in our naval dental service during the 
late war, raises the question that had occurred previously to many, 
if scorbutus—^the scurvy of such common incidence among mariners 
of other days—would not have yielded the same bacteriological 
results. 

Lukbatubb 

In 1894 Plant (5), a German investigator studying diphtheria and 
throat anginas, demonstrated the fusiform bacilli and spirilla, and, in 
1896, Vincent (6), a French Army surgeon with the Colonial Army 
in Africa, working on the bacteriology of the even then rarely met 
hospital gangrene, also described the same bacteria in his paper, 
offering excellent photographs. Bemheim (7), an Austrian, in 1897, 
reported a study of 30 cases and was apparently the first to include 
mouth lesions as a source of his material. Niclot and Marotte (8)— 
also of the French Army medical service—presented their well- 
prepared paper reporting original work and reviewing previous 
studies in different phases of the disease, including mouth lesions. 
It is to be remarked that up to this time no American investigators 
had made reports. In 1902 Mayer (9), having a service in a New 
York City hospital, reported a single case, with a well-carried-out 
bacteriological study, in which both the throat and gingival tissues 
were involved, and he was followed in 1903 by Fisher (10), patholo¬ 
gist at a Connecticut State hospital, who reported studies and bac¬ 
teriological findings in two cases, both with mouth involvement. In 
1904 Crandall (11), a St. Louis practitioner, reported the study of a 
single case with severe gingival lesions. In 1904 and 1905 Vincent 
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(12) (18) made extenaye researches of the gingivitis now called bj 
^ name. In 1905 and 1906 Weaver and Tunnicliff (14) (15), of Chi¬ 
cago, and, in 1906, Tunnicliff (16) alone reported very complete and 
authoritative studies of fusiform bacilli and spirilla from tonsillar 
and gingival lesions. These investigators cultivated organisms under 
anerobic conditions which corresponded morphologically and histo¬ 
logically with tliose described by the European writers. In 1911 
Tunnicliff (17) published her paper containing evidence, to her 
satisfaction, that the fusiform bacillus and the associated spirillum 
were differ^t forms of the same organism. The same year Cham¬ 
berlain (18), of our Army Medical Corps, working in the Philip¬ 
pines, presented a thorough paper on his findings of associated 
spirochete and fusiform bacilli from lesions in the throat, mouth, 
skin, and lungs. In 1912 Vaughn (19) reported what was then a 
large series of 17 cases which he called ^‘ulcerative gingivo-stom- 
atitis.” In 1913 Erumwiede and Pratt (20) contributed a bacterio¬ 
logical study of the organisms. The writings of clinicians during 
and after the World War are very extensive but, in general, present 
little of permanent value to the literature which was not previously 
covered. Credit is hereafter given where any use is made of reporte 
not previously mentioned. In 1923 Tunnicliff (21) presented fu^er 
proof of her thesis that the fiisiform bacilli and spirilla are different 
forms in the life cycle of one organism. 

While use to some extent has been made in the part of the paper 
that follows of the reports of all the authorities cit^, the writer has 
found those of Doctor Tunnicliff to be the ones upon which he has 
drawn most freely. He feels indebted to this well recognized author¬ 
ity also for personal suggestions, as he does to Prof. A. A. Day, of 
Northwestern University Medical School, Dean D. J. Davis, of the 
University of Illinois Collie of Medicine, and Dr. E. C. Rosenow, 
of the Mayo Foundation. 

DraiNmoN 

Acute gingivitis associated with fusiform bacilli and spiral forms 
has been described by Gilmer (22), who named it acute ulcerous 
gingivitis, as one that “ attacks simultaneously the gum margins on 
their buccal or labial aspect about three or possibly four teeth only 
at the same time. These ulcers seemingly come suddenly, quickly 
destroying the gingiva down to the alveolar process, but seemingly 
not invading it, baring the roots of the teeth to this extent. The 
margins of the ulcers are everted, crater like, somewhat similar to 
chancrous ulcers. The bases of the ulcers are overlaid with grayish- 
white covering. When this covering is removed the granulating 
surface bleeds freely. The lymphatics related to the area become 
71666—27-4 
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enlarged, and, unlike chancrous lymphatic enlargements, are tender. 
It is also unlike chancre in that the ulcers are exceedingly painful to 
touch. Salivation is much increased, the breath is fetid, and, owing 
to the absorption of toxic elements, there is a rise in temperature. 
The contiguous lingual gingivae become reddened, but do not partici¬ 
pate in the ulceration.” Gilmer’s description is submitted as the 
classical one for, though the passage of time, with the unusual inci¬ 
dence of cases during and since the World War, would permit some 
changes, it, in the main, presents an accurate picture not equaled in 
terseness by others. Such changes in, or better, additions to, this 
description as seem necessary may be noted later. 

Stnonthb 

Acute ulcerous gingivitis, Vincent’s infection, Vincent’s gingivitis 
and stomatitis, trench mouth, ulcero-membranous gingivitis, necrotic 
gingivitis, and gangrenous gingivitis. 

Other lesions about mouth and throat associated with same bac¬ 
teria: Noma, Vincent’s angina. 

Incidence 

Commonly among young adults—especially males between ages of 
18 and 25. In the Navy, enlisted personnel present highest 
percentage, though it is not uncommon among younger officers. 

EiTIOLOOT 

Advisedly, the title of this paper named this acute gingivitis as 
** associated with ” the fusiform bacilli and spiral forms rather than 
“caused by,” for, unfortunately, to a certain degree, the proof is 
lacking to show definitely that these organisms are the cause, 
although countless corroborating observations testify to their occur¬ 
rence in preponderating numbers. Certain it is that their presence 
can be said to be characteristic of the disease. While Davis and 
Moorehead (23) incline to the belief that the organisms are ordi¬ 
narily to be classed as opportunists—^that is, that they are secondary 
invaders of tissues previously infected or weakened—^there is ade¬ 
quate proof of their statement that they may attain a high degree of 
virulency which permits them to attack primarily. The list of pre¬ 
disposing causes, though imposing, is generally agreed upon and may 
be divided as follows: 

Almaet .—the use of alcohol and tobacco (especially smoking). 

In connection with the teeth: 

Neglected teeth (extensive caries or broken-down roots). 

Neglected month hygiene (eqiecially deposits of salivary or semmal 
calculus). 

Eruption of teeth (especially lower third molars). 

Irritation from crowns, bridges, or fillings. 
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other letUme in or near month: 

Other Infectloos processes. 

Those in the throat (Vincent’s angina). 

Those of the infections granulomata. 

Broken-down neoplasms. 

Tranmatlc (eqtedally from use of toothtpicks or too vigorous nse of 
dental floss). 

PoitOHt: 

Metallic intoxication. 

Anto-intoxlcation. 

OonBUtutUmal: 

Especially blood-defldency diseases, such as anemia and leukemia. 

Diet-deflciency diseases. 

Blood supply. —^Vascular changes. 

In fine, any debilitating influences that* lower the normal resist¬ 
ance of the tissues to bacterial invasion. Syphilitics, especially those 
with a mercurial stomatitis show an extreme predisposition. 

BACTEBlOLOeT 

When the disease is at its height a smear from the lesion yields 
almost a pure culture of fusiform bacilli and spiral forms—so com- 
noonly known as Vincent’s organisms—occurring in a characteristic 
relationship that suggests a symbiosis. While several staining meth¬ 
ods are used, the writer has found the following to be the most serv¬ 
iceable and the simplest: Fix the smears by passing slide lightly 
through flame. Cover with gentian violet as compounded for Gram’s 
method. Steam gently for one minute. Wash ofl in water and dry 
with blotting paper. The fusiform bacilli are generally observed 
as spindle shaped—hence the name—and are from 5 to 10 ft in length, 
though a variation in morphology is noted in that they sometimes 
occur as thicker rods with rounded ends. A newer nomenclature 
designates them as the Fwifomm denthmu They are ordinarily 
considered nonmotile, are Gram negative, and are obligate anerobes. 
The spiral forms found in apparent symbiotic relation with the 
bacilli are more commonly named spirilla or spirochetes and, in later 
terminology, are referred to as Borrelia vincenti. These are long 
and delicate, vaiying from 10 to 25 ft in length, and present four or 
five graceful turns. They are usually quite motile, but, like the 
bacilli, are Gram negative and obligate anerobes. As they stain 
much more faintly than the bacilli in a lightly stained preparation, 
they might be overlooked. It is of historical interest to recall that 
spirilla were among the first bacterial organisms seen by the human 
eye, since Leeuwenhoek, the Dutch pioneer in microscopy, described 
them in calculus removed from the teeth in the year 16^. While 
the exact identity of these spiral forms has not been determined, 
and it is not defii^tely known whether they are of one or of several 
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species, from a clinical view the point is quite academic, since they 
react so uniformly to treatment. The same might be said of Tunni- 
cliff’s belief that the fusiform bacilli and spirilla are different forms 
in the life cycle of one organism. This view has not been g^erally 
accepted, though her standing as a precise and conservative investi¬ 
gator has insured respectful consideration being given to it. In a 
late paper, Varney (24) criticizes her technic and believes her cul¬ 
tures were not pure, though Hadley’s (25) work, of monumental 
proportions, on “ Microbic Dissociation ” may lend further credence 
to the thesis. Davis and Pilot (26) (27) have made important con¬ 
tributions as to the habitat and distribution of the organisms in 
health and disease—supplementing Chamberlain’s, before men¬ 
tioned (28)—showing their presence in the apparently healthy, in 
tonsils, the mouth, and about the genitals; in disease processes, in 
pulmonary abcesses, gangrene, and bronchiectasis. 

Spboxu. Aitatomt 

A short review of the histology and anatomy of the gingival tis¬ 
sues as offered by Keilty (29) appears worthy of quoting: “The 
tissue is composed of a stratified and modified epithelium covering 
backed up by a loose connective tissue which is without glands and 
is not very vascular. The connective tissue is directly continuous 
with the periosteum of the alveolar border and the pericementum 
of the tooth. When the protective power of the epiderm is once 
invaded the connective tissue offers a poor barrier which is at once 
probably augmented by the cells of the wandering connective tissue 
type and, in addition, by those derived from the blood.” 

Patholoot 

The primary point attacked is the interdental gingival crest or 
around the loose tissue near a partially erupted lower third molar. 
A pseudomembrane varying in color—grayish, whitish, yellow, yel¬ 
lowish brown, or greenish usually exists. While this may be pierced 
by small hemorrhages there is always a bleeding surface when the 
membrane is removed. The destructive process is frequently deep, 
causing the alveolar crest to disappear also. The borders of the ulcers 
are pointed, irregular, and undermined. That the spirilla are the 
most concerned with the extensive solution of the tissues is generally 
believed, while the earlier inflammatory processes and the putrid 
odor are attributed to the bacilli. To Tunnicliff (30) we are again 
indebted for an enlightening report with excellent micro|fliotographs 
of stained sections of an ulceromembranous tonsil removed during 
life. These show an exudate containing cocci) a variety of bacilli, 
and a few spiral organisms; under the exudate the external epithe- 
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limn is necrotic and contains only on occasional coccus, fusiform 
bacillus, and spiral form. The layer between this necrotic tissue and 
living tissue contains a few leucocytes, a moderate amount of fibrin, 
and enormous numbers of the fusiform and spiral organisms. Their 
presence in the deeper tissue is probably due to their being anerobic 
organisms. Living tissue seen underneath this mass of organisms 
appears to be invaded by both organisms—^the spirilla just ahead, or 
considerably in advance, of the bacilli and being more numerous. In 
this respect the picture of the arrangement of the organisms is in 
reverse to that seen during the early incidrace when the bacilli are 
greatly in excess and the' spirilla may sometimes be lacking. 

Stmftous 

In the milder and more insidious types there may be no pronounced 
symptoms except some bleeding and a vague pain in the jaw that 
is frequently described as an indefinite sort of toothache. These 
cases demand careful attention to discover the lesion, and the typical 
clinical picture may be entirely lacking. The more easily diagnosed 
cases present quite .a classical chain of symptoms, such as feeling of 
discomfort in mouth, lassitude, restlessness at night, loss of appetite, 
headache, coated tongue, usually some constipation, and, in some 
cases of greater virulency, chills and fever. Ordinarily there may be 
little sign of fever, though cases with over 103® F. are recorded. 
One or two days later the local lesions are in evidence, pain may be 
experienced in swallowing, salivation, and a peculiarly fetid breath, 
as from a putrid source, arise. If no membrane exists considerable 
bleeding of the gums may occur. 

COMPUCATIONS 

b 

Although complications are not often encountered, there are reports 
of albuminuria, herpes, gastroenteritis, noma of the cheek, and of 
the more serious endocarditis and pneumonia. 

PSEVAUeNOB 

The disease is undoubtedly more prevalent than is generally con¬ 
sidered—^perhaps because it may run a mild course and be disregarded 
by the sufferer. 

Contagion 

Modem conceptions place every infectious disease as potentially 
contagious. That this disease is communicable through close con¬ 
tact is frequently apparent from the occurrence of small epidemics 
among the personnel of ships where men live in especi^y close 
quarters, as on tugs, submarines, and destroyers, as well as in certain 
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divisions, watches, etc. It is supposed that the most common means 
of contagion in the naval service are included in the foUowing lists: 

AiMmg ofHoert. —(a) Improper technic In the washing and sterilization of 
mess gear. 

(h) Use of common drinking glasses at the Ice-water tank In the mess rooms. 

(o) Mess attendants with the disease—or those who may be carriers—getting 
the Infection on their hands and in tnm Infecting ntensils upon which food or 
drink Is served. 

Among &MsteA personnel. —(a) Taking a cigarette, pipe, or cigar from the 
month of another when out of “ smokea” 

(b) Improper technic In the washing and sterilization of mess gear. 

(o) Cooks, mess cooks, and any others handling food having the disease—or 
who may be carriers—getting the infection on their hands and in turn infecting 
the mess gear. 

(d) Use of a common drinking can—especially among the men of the engi¬ 
neering divisions in the flreroom. 

(e) Buglers, musicians, and boatswain's mates using bugles, instruments 
or boatswain’s whistles which are blown by others. 

(f) Touching lips or tongue to telephone mouthpieces, speaking tubes, etc.. 
In the use of the ship’s communication system. 

Diaonosis 

The typical acute condition, with the punched-out appearance of 
the ulcers, and the peculiarly offensive fetid breath make a clinical 
diagnosis simple. As stated, a smear gives a picture of the fusiform 
bacilli and spirilla in an apparently symbiotic relationship in almost 
pure culture. 

DnrrsBENTiAi. Diaqrosis 

Hatton (81), in a concise paper, associates tuberculosis and syph¬ 
ilis of the mouth in this connection. Tuberculous lesions of the 
mouth are of such rare occurrence among Navy personnel that they 
may almost be counted as nonexistent. As regards syphilis, the 
slightest suspicion or doubt—as there may well be in the case of the 
degenerative forms of the mucous patch or when it has in later stages 
acquired a mixed infection—would necessitate it being considered 
such temporarily until a definite diagnosis by serological tests is 
made. Chronic suppurative pericementitis (pyorrhea alveolaris) 
should never be mistaken for this form of acute gingivitis since, ordi¬ 
narily, the presence of pus would serve to indicate the former and 
rule out the latter. 

Proonosis 

While in a given case the prognosis may be good, one must have 
clearly in mind that there may be considerable destruction of im¬ 
portant gingival tissue and the underlying alveolar process and that 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



No.1 MACK—^FUSIFOBM BACILLI AKD 8PIBILLA 49 

gangrenous processes and noma of the face may follow. The tend¬ 
ency of the disease to recur after partial or apparently complete 
recovery must also be considered. 

Tbbatment 

To clinicians the paragraph discussing treatment is usually the 
most attractive. If it has seemed that unnecessary description and 
discussion has preceded it, this should not deter its being reviewed 
fully, for there is no disease that rewards a thorough understanding 
more completely in the development of a satisfactory technic of treat¬ 
ment and of a rational basis of medication. With the knowledge that 
the organisms characteristic of the disease process are anerobic, it is 
at once evident that, in the topical application of drugs, every par¬ 
ticle of all membranous layers and necrotic tissue covering the inner 
surfaces being attacked offers an effectual barrier that must be thor¬ 
oughly and completely removed. It is not judged to be possible to 
accomplish this with the method so commonly employed of spraying 
solutions under compressed-air pressure, owing to the peculiar ana¬ 
tomical arrangement of the involved part. Each particle must be 
removed by a mechanical procedure, preferably with absorbent cotton 
pellets held in pliers or cotton attached to wooden applicators, per¬ 
mitting the application of a sufScient, if delicate, force and exacting 
attention must be given to exposing every related nook and crevise. 
As this process may be an extremely painful one, the suggestion is 
here offered that benzyl alcohol be first applied to the lesion for ite 
local anesthetic action, which is deep penetrating though not long 
lived in effect. Following the removal of the membrane and slough, 
the area should be thoroughly irrigated to get rid of any loosened 
particles of tissue, employing a water syringe with a large-gauged 
point—^in hospitals and other places where convenient the use of the 
Pulitzer bag irrigation works remarkably well for this purpose— 
and a bland solution, preferably normal saline. Some confusion has 
existed on account of the large number of remedies recommended, 
yet an analysis will show that they fit into a comparatively simple 
classification. 

Osddismg agents .—^The fact that the organisms are obligate ane- 
robes also furnishes a reason for using drugs of this group, espe¬ 
cially in combating their action by supplying oxygen. These agents 
are used in two ways: For topical application, hydrogen peroxid, 
sodium perborate, and chromic acid are the most commonly em¬ 
ployed; in month washes, potassium permanganate and potassium 
chlorate are made use of. Hydrogen peroxid is applied pure on cot¬ 
ton swabs; sodium perborate is mixed with water to make a paste 
sod <firectly applied; chromic acid is ordinarily used in a 10 per cent 
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solution and applied on cotton swabs. As a mouth wash, potassium 
XMrmanganate solution, 1 to 2,000, also acts as a deodorant. Althou^ 
a saturated solution of potassium chlorate has proved very satisfac¬ 
tory in many clinics, its toxic effects, if absorbed through the pharyn¬ 
geal tissues—especially when used as a gargle also—^must be kept in 
mind. 

Remedies vnth spirocheticidal action .—^The generally recognized 
value of arsenic preparations in this connection has brought into use 
Fowler’s solution, arsphenamin, and later neoarsphenamin. Per¬ 
haps the most general use of the Fowler’s solution was made in the 
British Army during the World War, but it is quite commonly used 
in America. The U. S. P. preparation is employed and it is applied 
to the lesion, with care being taken to block off the mouth with gauze 
and cotton rolls—^as, indeed, should be done in all treatments. Neo¬ 
arsphenamin used in a 5 per cent glucose solution has been found of 
great value, though reports of use of 5 per cent and 10 per cent solu¬ 
tions in glycerin are not uncommon. The use of neoarsphenamin 
as a dusting’powder is not to be recommended on account of the 
dangers of its absorption into the circulation in toxic quantities. 

While the intravenous administration of this drug has been recom¬ 
mended, there is really no justification for such treatment, as Hatton 
(32) points out, as the infection is purely a local one and the mor¬ 
tality almost none. The systemic effects are due wholly to the 
absorption of toxic material through the mouth mucous membrane 
and through the gastrointestinal tract. The arsenic is needed only 
in the mouth and there in as concentrated form as is possible. Intra¬ 
venous administration is a prolonged way of getting the arsenic to 
the mouth in a dilute form; furthermore, there is a distinct risk to 
the life of the patient in the intravenous administration of the arsenic 
preparations, and the death rate, though low, as in anesthesia, is 
nevertheless positive. Such a death in the treatment of acute 
ulcerous gingivitis is without any mitigating circumstances.” To 
civilian practitioners especially this statement contains food for 
thought, written, as it is, by a physician lately connected in a respon¬ 
sible capacity with the coroner’s office in America’s second largest 
city. If its tenets are generally concurred in by medico-legal officials, 
its quotation is judged to be relatively of great importance. 

Astringents and caustics .—Copper sulphate and silver nitrate may 
be classed in this group. Copper sulphate is used in solutions of 
strength varying from 2 to 20 per cent; silver nitrate in solutions as 
high as 50 per cent. If one of these drugs is to be used the former 
is suggested as preferable. 

Antiseptics^ disinfectants^ germicides .—Largely during the lasfc 
decade the use of synthetic dyes has been introduced in medicine and 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



No.1 


hack—VUSIFOEIC BAOlLIil ABD SPIBILLA 


51 


very promising results have been reported concerning their use in 
treating acute gingivitis by either topical application or as irrigating 
solutions. Among the more prominent are: 

Of the acridine group: Neutral acriflavine in 1:1000 solution for 
irrigating purposes. 

Of the fluorescein group: Mercurochrome—^220, soluble, in 10 per 
cent solution applied topically. 

Of the rosaniline group: Gentian violet; crystal violet. Used in 
strength varying from 1:500 to 1:1000 for topical application. 

Of the miscellaneous group: Methylene blue in 1:1000 solution 
applied topically. 

Anodynes .—(impound tincture of benzoin or argyrol are some¬ 
times useful, following the treatment, for their soothing effect on 
the lesion and such protection as they may afford from the mouth 
fluids. Continued pain would indicate a continuous irrigation along 
the lines outlined. 

Cold as an agent .—^The clinical advantages of cold as an aid to 
treatment have not been mentioned in literature, though experiments 
are warranted being carried on by the report of Varney (83), who 
found in his work in the bacteriological laboratory that the fusiform 
bacilli were more sensitive to cold than to oxygen. The writer sug¬ 
gests that these experiments might include the use of ice-cold irrigat¬ 
ing solutions and mouth washes and the use of a refrigerative agent, 
such as ethyl chloride, as a spray on the lesion itself. 

Sodium perborate, used as described, followed by the 6 per cent 
solution of neoarsphenamin in glucose, is offered as a treatment that 
is at once logical and productive of results. However, it is felt that 
failures may be accounted for more by neglect to observe the pre¬ 
liminary steps outlined—clearing away thoroughly the membrane 
and slough and giving detailed and exact attention to the application 
of the drugs—than by an unfortunate choice of the remedies em¬ 
ployed. Ordinarily, treatment at the dentist’s hands twice daily is 
sufficient if conscientiously given, even at the height of the acute 
stage, but the whole-hearted cpoperation of the patient is absolutely 
necessary. This is given by such mechanical cleaning as permits, 
with abstinence from smoking and alcoholic indulgence, and the use 
of a sodium perborate paste applied to the lesions, to be followed by 
a mouth wash (potassium permanganate, 1:2000, is suggested) when 
the sodium perborate’s repeated use becomes irritating. The length 
of the treatment depends on the severity of the case and the coopera¬ 
tion of the patient. In connection with the latter, it is to be recalled 
that while the benefits to be obtained through individual hygiene are 
enormous, they are limited to the best of which any given individual 
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may be capable. The time taken for treatment has been grouped 
into three divisions: 

Case yielding within 10 days: Ordinary case—good cooperation of 
patient. 

Those requiring 10 days to 3 weeks: When the acute phase ends 
and a sort of chronicity begins. 

Those requiring 3 to 6 weeks: Ordinarily poor cooperation from 
the patient. 

While mention of it has not been made, it is expected that attention 
shall be given to that very important trio, elimination, rest, and diet, 
as well as to the removal of any of the predisposing causes listed 
that may exist in the case in hand, special attention being given 
to the tonsils, since it would not be possible to clear up the gingival 
lesions with foci existing in the pharynx. 

In general, surgical procedures involving ronoval of roots or teeth 
should be delayed until the highly acute condition has subsided. 
The practice generally resorted to in the Navy dental service of 
using rubber gloves in treating cases having lesions of the so^ tissue 
is well founded, and it is predicted the practitioner of the future 
will wear them to a much greater extent than is being done to-day 
in routine dental operative work. 

Ck>NOLusion 

There still remains much investigation and study to be carried on 
in connection with the fusiform bacilli and spiral forms associated 
with this disease which will have a decided clinical bearing. It is 
considered that the Navy affords an exceUent field for these studies, 
which have been outlined and referred to the Bureau of Medicine 
and Surgery, and include: 

1. The determination in a large series of cases of the extent to 
which fusiform bacilli and the associated spirilla, commonly known 
as “ Vincent’s organisms,” occur in the apparently normal mouths of 
vigorous young males as represented by recruits in the Navy. If 
found to 1^ of constant occurrence, it would indicate: 

(a) The unreliability of the practice employed by many of en¬ 
deavoring to get negative smears from the mouths of those who have 
had an acute gingivitis associated with fusiform bacilli and spiral 
forms as a necessary proof that the disease is cured. 

(&) It would indicate in a general way that the incidence of the 
disease may be accounted for, in a larger extent than has been con¬ 
sidered, by the lowered resistance of the host and the increased 
virulency of the strain harbored, as well as that it may be communi¬ 
cated by another person having the disease or by a carrier. 
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(c) It would explain also that type of case which occurs in mouths 
where exceptionally good hygienic conditions obtain, since it is known 
that the virulence of an organism, or organisms, may increase to that 
extent which allows it, or them, to attack successfully healthy tissue. 

(d) It would, possibly, account for many of the milder types of 
gingivitis not heretofore associated with these organisms and would 
also account for recurring types and those tending to chronicity. 

(e) If f(nind to be regularly harbored about salivary calculus it 
would give added impetus to the already recognized movement for 
noore frequent prophylactic measures at the dentist’s hands as a 
preventive measure. 

2. An accurate study of cases of acute gingivitis associated with 
the fusiform bacillus and all circumstances in connection with it 
would permit: 

(a) Beliable statistics as to its prevalence. 

(5) The knowledge of the relationship of one case to another, or 
others, with which contact is possible—that is, its epidemiology. 

(c) The evidence becoming available that enough attention is not 
given to its recognition and cure, or to its prevention. 

{d) An appreciation that the destructive processes in which the 
interdental gingival crest and underlying alveolus are involved pro¬ 
duce a permanent condition almost invariably followed by chronic 
suppurative pericementitis (pyorrhea alveolaris). This means the 
eventual loss of many sound teeth and the consequent impairment of 
the dental mechanism, all of which produces a pronounced effect on 
the general health of the patient throughout his after life. 
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A C0E8ZDSBATI0V OF aAIX-BLAOBEB SBEOEBY 

By Smitb, M. D., Captain, Medical Corps (VoL O.), United States NstsI Beserre* 

The choice of operation in the surgery of the gall bladder furnishes 
an unfailing subject for controversy, depending upon the personal 
experiences of individual surgeons. 

During the last 10 years in gall-bladder surgery the swing of the 
pendulum has been wide in each direction, from the center of con¬ 
servative and reasonable treatment of infection, or the results of in¬ 
fection (gall stones), of the gall bladder. Ten years ago in the 
larger clinics, where the policy of gall-bladder surgery is molded, 
the cases ran 80 per cent drainage and 20 per cent removal. Because 
of a failure of symptomatic cure in between 5 and 10 per cent of the 
patients treated by drainage for all types of gall-bladder disease, the 
pendulum has swung back, so that three years ago in the same clinics 
the proportion of removal was 90 and the drainage 10. Removal of 
the infected gall bladder has undoubtedly cleared up the symptoms 
for which the patient was operated upon in a larger per cent of cases 
than the simple drainage. 

In the last two or three years a new type of surgery of the biliary 
tract has come into prominence, that of common duct obstruction 
without stone and without new growth. This difficulty following 
cholecystectomy has necessitated a secondary operation, which has 
proved very difficult of performance and to have a very high mortal¬ 
ity. In all of these cases that I have had an opportunity of studying, 
the foramen of Winslow has been closed. The lumen of the common 
duct has been obliterated in more or less its entire length by a second¬ 
ary contraction of the inflammatory exudate surrounding it. In view 
of the fact that the removal of the gall bladder is likely to be fol¬ 
lowed by a complication so serious that it necessitates a life-saving 
operation, while the secondary operation for drainage is simple and 
not attended with a high mortality, the question arises whether or 
not more care in the selection might not be used in those cases to be 
drained and those to be removed, or, perhaps, a change in technic in 
the gall-bladder removal, which would prevent the loss of the normal 
support of the common duct and the collapse of the foramen of 
Winslow, and so hold the common duct out of the lake of plastic 
lymph that collects in the fossa between the right kidney and verte¬ 
bral column, so that this obstruction would not occur. 

The steps in the ordinary technic of gall-bladder removal are 
familiar ones, whether done from above or below. The cystic duct 
is isolated, ligated, and dropped back. The cystic artery with its 
surrounding tissue is ligated and dropped back. The gall bladder is 
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removed from its attachments to the liver and the raw surface cov¬ 
ered over. It occurs to me that the isolation and the dropping back 
of the cystic duct take away the normal support of the common duct, 
and allow the common duct to lie slack against the posterior peri¬ 
toneum in the edge of the lesser omentum. The common duct is, 
therefore, lying in more or less of a pool of plastic lymph and is sur¬ 
rounded by a thick membrane, which dowly contracts until the lumen 
of the duct becomes partially or wholly obliterated. This process is a 
slow one and our bad resiilts do not become urgently manifest for a 
period of from several months to two or three years, so that the 
benefit by a change of technic must of necessity be very hard to prove. 
However, in face of the facts that common duct surgery after cholecy¬ 
stectomy is becoming more and more necessary, and the constant find¬ 
ing of the inflammatory obliteration of the duct adherent to the pos¬ 
terior parietal peritoneum is, to my mind, justification for an attempt 
to leave the support of the common duct undisturbed in the removal 
of the gall bladder. In many cases it is a very simple procedure to 
cut the peritoneum of the gall bladder parallel to its attachment to 
the liver on either side, and, from above downward, peel out the gall 
bladder mucous membrane to the cystic duct. The cystic duct is 
then ligated, without isolating it from its surrounding tissue, below 
the point of ligation, so that the stump of the cystic duct has the 
same support through its attachment to the liver by the tissue inter¬ 
vening, that it had from the gall-bladder attachment to the liver. 
This support can be regulated by the ligatures or sutures between the 
stump of the duct and the liver. In cases in which the wall of the gall 
bladder is so thickened that it can not be peeled from the liver in 
the manner described above, a peritoneal cuff is made from the lower 
anterior surface of the gall bladder continuous with the peritoneum of 
the cystic duct, and this cuff is stitched to the denuded surface of the 
liver. Neither of these procedures lengthens the time of the gall¬ 
bladder removal, nor adds to its danger, and, except in the short, fat 
patient, with deep contracted gall bladder, is of easy performance. 

It seems to me that three distinct elements enter into the problem 
of selection of operation. They may be alone or in any combina¬ 
tion. Usually all three are present in the same case. They are— 

(1) Mechanical obstruction of biliary passages. 

(2) Infection of gall-bladder walls. 

(8) Infection of liver ducts. 

The mechanical obstruction imaccompanied by active infection, of 
course, is simple, because it must be rdieved mechanically, and the 
operator chooses the way that is easiest for him to do. 

No one will contend that the grossly infected gall-bladder wall 
^ould be left under any circumstances that would permit of its 
removal. 
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In the presence of the third condition, I think that whatever is 
done, drainage of the liver ducts must be a part of the procedure. 

This sounds very simple if these conditions would occur singly, 
but in the nature of the development of gall-bladder disease it is 
almost impossible to have a gall-bladder condition demanding opera- 
ticm which does not have a combination of at least two of the three 
elements. 

McArthur and Lobingier have reiterated for years the fact that the 
diseased gall bladder is only a small part of the general infection 
of the biliary tracts, and that, as a routine operation (if a routine 
operation is to be used), one that drains the bile ducts will effect 
a cure in a larger percentage of cases than one in which drainage 
is not considered. 1 am sure that they are right in this, and I am 
also sure that many different surgical shifts may be used to accom¬ 
plish a removal of the infected gall-bladder wall and drain at the 
same time, so that it will not be necessary to make a flat choice 
between cholecystectomy and cholecystotomy. 

In conclusion, I should like to mention a change in method of sepa¬ 
rating the gall bladder from the liver that not only seems to make 
the removal technically much easier but also leaves the liver surface 
smooth, avoiding the necessity of any sewing to cover denuded sur¬ 
faces. I am in a quandary whether to call it the hydraulic method 
or the method of infiltration dissection; either describes it. A 10- 
cubic-centimeter syringeful of salt solution is injected between the 
gall bladder and the liver under the reflexion of the peritoneum, 
which immediately balloons. Upon dividing the peritoneum, the 
gall bladder is found to be separated entirely from the liver except 
for the peritoneum on either side, which is divided without oozing. 
The solution under tension seems to separate the two structures in 
the normal plane that a Knife or blunt dissection will not follow, 
and it has been a great surprise to me to see how easily the old blad¬ 
ders, adherent from chronic or repeated attacks of inflammation, 
remove themselves with the judicious use of a little fluid. 


AHTXTTPHOXD TACCDTATIOH IH TES UHITEl) STATES EAVT; EXPERIENCE 

OP 14 TEAKS 

By J. C. Pbtok, Captain. Medical Corps, United States Nary 

The outbreak and continuance of any epidemic of infectious dis¬ 
ease is the resultant of several known and perhaps some unknown 
forces. Consequently, evaluation of preventive methods is difficult. 

The caviling critic comes with the question, ^How do you know 
that X would have been attacked by the disease if he had not received 
the prophylactic? ” This question can not be answered in a given 
case. 
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So many factors, such as heredity, immunity, the lowering of resist¬ 
ance, the virulence of the organism, the actual number of virulent 
organisms invading, the wider dissemination of knowledge, better 
sanitation, etc., enter into the shaping of the end result that it is 
difficult to form an opinion (far more so a logical deduction based 
upon data expressed mathematically) without comparing the mor¬ 
bidity and mortality rates for communities throughout years of 
experience with a given prophylactic method. 

A study of these rates as they pertain to the movement of t 3 rphoid 
fever in the United States Navy for the past 26 years may prove 
of interest to us to-day, as we contemplate the epidemic of typhoid 
fever which at this writing is costing the population of Montreal so 
much money, suffering, and life. Montreal has had 4,755 cases of 
typhoid fever from March 1,1927, to June 28,1927, with 453 deaths. 

Herewith is published, with the permission of Admiral E. R. Stitt, 
Surgeon General United States Navy, a table showing the actual 
number of admissions and deaths for typhoid fever in the United 
States Navy, with rates per 100,000 for each since 1899. 


Typhoid fever—1900 to 1926, inclutive 
[Includes paratyphoid fever] 


Year 

Average 
strength. 
Navy and 
Marine 
Corps 

Admis* 

sions 

Admission 
rate per 
100,000 

Deaths 

Death rate 
per 100,000 

Indicated 
case fatal¬ 
ity rate 
per lOO 

1900. 

23,756 

175 

736.66 

25 

105.24 

14.20 

1901. 

26,873 

105 

390.73 

14 

52.10 

13.33 

1902. 

31,240 

125 

400.13 

14 

44.81 

11.20 

1903. 

37,248 

188 

604.73 

20 

53.69 

10.64 

1904. 

40,555 

194 

478.36 

21 

51.78 

ia 82 

1905. 

41,313 

172 

416.33 

11 

26.63 

&40 

1906. 

42,529 

230 

540. 81 

14 

32.92 

6.00 

1907. 

46,336 

249 

537.38 

17 

36. 69 

6.83 

1908.. 

52,913 

176 

332 62 

10 

18.90 

6.68 

1909. 

57,172 

189 

330.58 

17 

29.73 

8.00 

1910. 

58,691 

193 

328.84 

10 

17.04 

5.18 

1911. 

61.399 

222 

361. 57 

15 

24.43 

6.76 

1912. 

01,897 

67 

92.09 

2 

3.23 

3. 51 

1918. 

65,926 

23 

34.89 

4 

6.07 

17.30 

1914. 

67,141 

20 

29. 79 

0 

0 

0 

1915. 

68,075 

23 

33.79 

1 

1.47 

4.35 

1916. 

69,294 

21 

30.31 

0 

0 

0 

1917. 

245,580 

86 

35.02 

1 

.41 

1. 16 

1918. 

503,792 

83 

16.48 

9 

1.79 

10 84 

1919. 

298,774 

49 

16.40 

2 

.67 

4.08 

1920. 

140,773 

35 

24.86 

7 

4.97 

20.00 

1921. 

148, 861 

16 

10.74 

1 

.67 

6.25 

1922. 

122,126 

12 

9.82 

2 

1.64 

16.67 

1923. 

116,565 

14 

12.01 

2 

1.72 

14.20 

1924. 

119,280 

7 

6.87 

0 

0 

0 

1925. 

115,391 

4 

3.47 

0 

0 

0 

1926. 

113,756 

4 

3.52 

0 

0 

0 


Compulsory inoculation against typhoid fever was begun in Feb¬ 
ruary, 1912. The Navy’s vital statistics for typhoid fever were 
immediately and favorably influenced. 

The graph shown indicates the niunber of admissions and deaths by 
years, with the decrease of each. 


ized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 






























No.1 


Ffc y Ufi-^AITEIT YPHOID YAOOINATIOn 


59 


The rates for 1900-1911, inclusive, represent conditions “before 
taking ” and the rates for 1912-1926, inclusive, those “ after taking ” 
the compulsory antityphoid inoculation. 

It is felt th^ the rates for 1900-1911, inclusive, and those for 1912- 
1926, inclusive, may fairly be compared, and that allowing fully for 
the fallacies and pitfalls of dealing in statistics, it is justifiable to 
ocmclude that antityphoid inoculation has proved of definite value to 
the United States Navy. 

The average age of the active officers, enlisted men, and midship¬ 
men is 25.72 years. The average age upon first enlistment during 


ADMISSIONS AND DEJ\THS FROM TYPHOID AND PARATYPHOID 
FEVE.R IN THE, U.S.NAVY, BY YEARS WOO - 1926. 



the past fiscal year was 19.32 years. These figures indicate that most 
of the Navy personnel fall within the age group most susceptible to 
typhoid fever. 

This personnel serves all over the world on our ships and at our 
shore stations. 

Navy men serve on cruising ships, and, while living in as good 
sanitary conditions as sliips afford, may encounter most unhygienic 
conditions when they go ashore for duty or recreation. 

They are not continuously in one environment where they may 
become slowly immunized as a result of ingestion of small numbers of 
typhoid bacilli, raw or cooked, as result of pollution of food or 
water, 

n«5—27—5 
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To-day they eat and drink in New York and a week hence they 
may be eating and drinking in !Bnrope, the West Indies, Central or 
South America, or in some other port in the Unit^ States. 

While their life aboard ship largely can be controlled from a sani¬ 
tary viewpoint, the ingestion of food and drink is not so controUable 
when the men leave their ships. 

Infallibility can not be claimed for antityphoid inoculatitm, nor 
can it be claimed that a permanent immunity is produced by it, but 
the experience of the United States Navy indicates that a definite- 
immunity results from its use, and that the immunity fades out ini 
about two years or possibly a little longer. 

This belief is borne out by the outbreak of typhoid fever at Salem,. 
Ohio, in 1920. 

There were 882 cases among a population of 10,305. In the age- 
group 20 to 30 years 1 woman in every 8 was attacked. In the same 
age group there were 210 ex-service men veterans of the World War. 

These men had been compulsorily inoculated against typhoid fever 
while in the service of the United States, and although some of them 
had been inoculated three years prior to the outbreak in Salem, only 
three of these ex-service men were attacked by the disease. 

Osier and McCrae ^ say, “ Males and females are equally liable to- 
the disease, but males are more frequently admitted into hospitals, 
2.4 to 1 in our series.” 

There is some good reason why in the same epidemic in the same 
city in the same age group 1 woman in every 8 was attacked, while 
among 210 inoculated ex-service men only 1 man in 70 took the- 
disease in mild form. 

This is not accident. 

It seems probable that the principal variable; viz, the administra¬ 
tion of antityphoid inoculation, other conditions appearing reason¬ 
ably constant, is responsible for the relatively much greater im¬ 
munity among the inoculated ex-^rvice men than among the unin¬ 
oculated women of the same age group. 

Apart from academic discussion as to whether there may have been: 
errors of diagnosis; whether a mass immunity is being acquired by 
our population; whether the typhoid strains are becoming attenuated 
in virulency; whether more general knowledge of health matters, 
better sanitary conditions, purer food, milk, and water are partly 
responsible, the outstanding fact remains that these various factors, 
plus antityphoid inoculation, appear to have prevented the outbreak 
and spread of typhoid fever which formerly occurred among the- 
highly susceptible age group composing the major portion of the 
naval personnel. 


^ Osier, W., and McCrae, T.: The Principles and Practice of Medicine, tenth edition^ 
New York, D. Appleton & Co., p. 3, 1925. 
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Paratyphoid fever must enter into any discussion of statistics con¬ 
cerning typhoid fever, because the diseases caused by B. paratyphosm 
“A” and “ B ” and the disease caused by B. typhosus have been 
confused clinically at times. 

These diseases can not be differentiated without laboratory facilities. 

The Surgeon General of the United States Navy • says, “ From all 
the evidence available the expectancy seems to be that not much 
more than 10 x>er cent of cases having the clinical characteristics of 
typhoid fever are caused by paratyphoid bacilli.” Hwice not more 
than 1 per cent of error due to con^sion of typhoid and paratyphoid 
fevers ir •absence of laboratory facilities may be regarded as probable 
in the foregoing table. 

‘ Vaccine prepared at the United States Army Medical School has 
been used almost exclusively in the Navy. In 1917, when strains of 
paratyphoid “A” and paratyphoid “B” bacilli were added to the 
Army vaccine, the Navy also began to use triple vaccine. Triple 
vaccine was first issued to the naval service during the summer 
of 1917. 

“ The Navy discontinued the use of the triple vaccine November 
5,1924 Since then a vaccine containing approximately 1,000,000,000 
typhoid bacilli to the cubic centimeter has been furnished.” 

The use of the triple vaccine was discontinued in the Navy because 
of (1) severe reactions caused by the inclusion in the vaccine of the 
paratyphoid strains; (2) paucity of paratyphoid cases notified in 
the Navy; and (3) the probable difficulty of immunizing against 
the strains of paratyphoid bacilli. 

During the two years which have elapsed since the discontinuance 
of the use of the triple vaccine only two cases of paratyphoid fever 
have been reported for the Navy. 

The vaccine containing typhoid bacilli alone has been continued 
since 1924 with results shown for the years 1925 and 1926 in the 
table above. 

It would be absurd to claim that antityphoid inoculations alone are 
responsible for the present low morbidity and mortality rates for 
typhoid fever in the Navy. 

However, without antityphoid inoculations the Navy experienced 
typhoid epidemics. With the inoculations the spread of typhoid 
fever in the Navy ceased. 

The disease is no longer a serious consideration in the vital sta¬ 
tistics of the United States Navy. 

The following experience of the Medical Department of the Navy 
in one of our colonies is of interest in this connection. 


• Anntial Report of the Sufgeoii General, United States Nary, 1026, GoTemment Print¬ 
ing OiBoe, Washington^ p. 140. 
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Peterson ' reports an outbreak of typhoid fever at St. Thomas, in 
the Virgin Islands, in 1918, in which there were 46 ca^ among 
the natives. 

These natives, while not in the United States naval service, have 
depended upon the United States Navy for government and super¬ 
vision of their public health since the purchase, in 1917, of these 
islands from Denmark by the United States. 

The census of 1917 showed 6,999 persons between the ages of 5 
and 45 years, and compulsory antityphoid vaccination of this age 
group was begun on August 5,1918, because of the spread of typhoid 
fever. 

From the time of completion of this general vaccination typhoid 
fever began to disappear. 

Hakansson* says of typhoid fever, “It ceased to be a disease of 
the Virgin Islands in 1918, when the population was immunized 
against the disease and when the removal of human excreta came 
under control of the health department. 

(It is needless to say that every practicable precautionary measure 
was taken in addition to the vaccination.) 

“The typhoid death rate in the Virgin Islands previous to 1919 
was a factor of grave importance. The annual average recorded 
for St. Thomas-St. John, 1909-1918, may be seen to be 37.7 per 
100,000 population. It is probable, however, that this was actually 
twice as high. Many fatal cases of typhoid fever were never diag¬ 
nosed as such, due to the lack of laboratory facilities hefore United 
States purohased the islcmds (italics ours) and the inadequacy of the 
sanitation service; and other deaths were certified by ‘Corpse in¬ 
spectors’ to be due to ‘fever,’ ‘diarrhea,’ and other ill-defined 
diseases.” 

The Annual Report of the Surgeon General of the United States 
Navy for 1923 says, “Typhoid fever, which formerly was very 
prevalent in the Virgin Islands, has been abolished by requiring all 
persons residing in the islands between the ages of 5 and 45 to be 
inocculated with antityphoid vaccine.” Lieut. Commander John 
Harper, Marine Corps, United States Navy, who was in charge of 
the municipal hospital at St. Thomas, and Chief Pharmacist’s Mate 
W. F. St. Clair, United States Navy, who served as sanitary in¬ 
spector have stated to me that no typhoid fever was seen there up to 
January 1,1927, except one case brought ashore for treatment from a 
ship making St. Thomas a port of call. The United States Public 

• Tetcrson, E., iDfectious and Contagious Diseases in the Islands of St. Thomas and 
•St. John, Virgin Islands of the United States, March-September, 1918, U. S. Naval 
Bui., Vol. XIII, p. C8‘2, 1918. 

^Hakansson, B. G., Birth and Mortality Statistics of the Virgin Islands, 1901-4919. 
Government Printing Office, Washington, p. 31, 1920. 
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Health Service Reports for the years 1918-1926, inclusive, show no 
record of typhoid fever in the Virgin Islands except the one im¬ 
ported daring October, 1926. 

Here appears to be a triumph of prophylaxis. An epidemic of 
typhoid fever is stamped out and the disease has not reappeared 
among a native population whose facilities for sewage disposal are 
primitive in most cases, and whose instruction in hygienic living 
has been most meager. 

The preventive measures previously taken plus antityphoid inocu¬ 
lation stamped out the disease. 

In studying the above table, which shows the morbidity and mor¬ 
tality rates for typhoid fever in the Navy, the gradual reduction of 
the same rates in large cities of our country must be remembered. 

But with the experience of the Navy, as shown by the above 
table; with the evidence.of .immunity conferred, as shown by the 
report of the Salem, Ohio, epidemic; and by the record of the Medi¬ 
cal Department of the Navy in the Virgin Islands before us, and with 
the record of typhoid prevention in the Army, as well, should not 
we, as physicians, urge the more general employment of antityphoid 
inoculation ? 

If an epidemic like Montreal is experiencing can be prevented, 
why not do so? 

Montreal can not reasonably be accused of being a backward com¬ 
munity, lacking in knowledge of and facilities for hygienic and 
sanitary living. 

Montreal’s sad plight might be that of any well sanitated city in 
our own country if a general food or water pollution should occur 
in the supply distributed to that city. 

The population is hot immunized. Accident to food or water sup¬ 
ply may cause disaster. Antityphoid inoculation confers immunity. 
Are we not remiss if compulsory antityphoid inoculation is not re¬ 
quired in communities where typhoid fever is endemic? 


AVIATIOH C&ASHES AT PEHSAOOLA—1987 

By J. D. Bsnjamin, Lieutenant^ Medical Corps, United States Navy 

Each year more and more statistics become available regarding 
aviation crashes. These make easy the comparison of the relative 
safety of flying in one year as compared with other years. Fl 3 ring is 
safer now, without a doubt. The public interest in aeronautics proves 
this. Not long ago a certain civilian flying field held a bargain day 
on which the price of flights was reduced, and the field was crowded 
with people eager and anxious to go up in a plane. Old people, and it 
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is well known that people become more conservative as they grow* 
older, are asking to go into the air. Becently the papers published 
the picture of a woman supposed to be 100 years old who had taken 
her first flight. Henry Ford, a conservative and rather elderly man, 
took his first flight not long ago. True, he flew with Lindbergh, but, 
nevertheless, he flew. 

For the past two years it has been the custom at the Naval Air 
Station, Pensacola, Fla., to review the flying for the previous year 
and analyze the figures so obtained in order to gain therefrom some 
useful facts. These articles have been published in the U. S. Naval 
Medical Bitlletin each year. {See U. S. Naval Medical Bulletin, 
24; 1; p. 72 and. U. S. Naval Medical Bulletin, 25; 1; p. 86.) This 
year an attempt has been made to do the same. In previous years 
the factors of the age of pilots, seasons, and causes of crashes were 
considered. Nothing further will be said as to the age of the pilots, 
although it is believed that the younger pilots have a better chance 
than the older ones. Youth must be served. The season of crashes 
and the cause of crashes are considered here, as well as the types of 
planes that crash most often. The type of student that does the best 
in training is also discussed. If one can learn by compiling figures 
where mistakes have been made in the past, then it is often possible 
to correct them. If statistics will save one life, then they have well 
been worth while. Too much dependence must not be placed on fig¬ 
ures. They have only a relative importance. Too often, actual facts 
which do not appear along with the figures have a bearing on the 
figures that greatly affect their meaning. Oftentimes they are not 
entirely accurate, so they must be taken with a grain of salt. 

During the fiscal year 1927—that is, from July 1,1926, to June 30, 
1927—there were 35,102 flights made on this station, with a total of 
29,648 flying hours. Sixteen different types of planes were used in 
making these flights, so the flying was diversified in nature. It com¬ 
prised seaplane as well as land plane flying. The total number of 
miles flown at 70 miles an hour equaled 2,077,915. During the year 
there were 26 crashes. This makes 1 crash out of every 1,350 
flights, or 1 crash in 1,140 hours of flying. In these 26 crashes 
there were 5 deaths, those of 2 students, 1 aviation pilot, and 
2 passengers. Considering the number of flights and hours of flying, 
this shows that there was 1 death for every 5,929 hours of flying, 
or 1 death in 7,0SIQ flights. There were 7 minor injuries and 
no major injuries. If the number of students and the number of 
hours flown are considered, it will be seen that there was 1 death 
of a student for every 12,688 hours of training flying. There were 
also 29 forced landings during this time. 

In the three years from July 1, 1922, to June 30, 1925, there were 
90 crashes in 52,584 hours of flying at this station, making 1 crash in 
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^very 584 honrs of flying. There were 12 deaths, or 1 death in every 
4,382 hours of flying. From July 1, 1925, until June 80, 1926, 
there were 40 crashes in 26,263 flying hours, or 1 crash in every 
656 hours of flying. There was 1 death during that time, or 1 
death in 26,263 hours of flying. Adding the flgures for these four 
years to those given above for the year ending June 30, 1927, makes 
a grand total of 108,495 hours of flying for the five years, with a 
total of 166 crashes. This is eqivalent to 1 cra^ in 696 hours of 
flying. There were 18 deaths during this period, or 1 death in 
every 6,027 flying hours. Considering the fact that in the year end¬ 
ing June 80, 1927, there was 1 crash in every 1,140 hours of flying, 
it can be seen that there has been a progressive improvement in the 
safety of flying, as the ratio for the past year is considerably under 
the ratio for the total of the five years. The number of deaths in 
proportion to the hours of flying for the past year averages about 
the same as that for the total of the five yeare, there havii^ been 
during these years 1 death in every 6,027 hours, while for the year 
ending June 30, 1927, there was 1 death for every 5,929 hours of 
flying. 

Aside from the fatal cases there were, as has been stated before, 
7 cases of minor injuries, as follows: 4 lacerations, not of a serious 
nature; 1 Colies’s fracture; 1 contusion; and 1 concussion and abra¬ 
sion. All of these patients went back to duty in a fairly short space 
•of time. 

The causes of crashes listed on the form sent out by squadron com¬ 
manders immediately after crashes occurred showed the pilot to be 
the main offender, as has been the experience in the past. Inexperi¬ 
ence is the cause assigned in 15 out of 26 crashes. Considered on a 
percentage basis, this is about 57 per cent. Other causes assigned to 
•crashes were as follows: Unknown, hole in pontoon, broken fuselage, 
landing gear gave way, bad weather. Probably the crashes listed 
under “ unknown ” and “ bad weather ” were really, in a majority of 
•cases, due to the pilot, as an experienced pilot will usually make out 
all right in bad weather or will land before the storm strikes him. 

There seems to be considerable difference of opinion as to what 
KX)nstitutes a crash in the strictest sense of the word as it pertains to 
aviation. Webster defines a crash as follows: “FerJ.—^To break 
•or dash in pieces violently and noisily; to smash; to shatter. Noum .— 
A breaking to pieces by violent collision.” Unfortimately, Webster 
never heard of aviation, so it is impossible to look for a definition of 
aviation crashes in his dictionary. Naval Medicine and Surgery 
Form No. 1 defines crashes as follows: “Any accident resulting in in¬ 
jury to pilot or passenger, or any material damage to plane occurring 
from onset to end of flight, will be reported by the flight surgeon as 
a crash.” The timekeepers on aviation stations count flying time 
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from the time a plane leaves the ground or water and goes into the air 
until it lands on the ground or water again. If a plane crashes while 
taxiing on the ground or water, never having gotten into the air, 
can it be called a crash? There would have been no flight, but the 
plane may have been injured. According to the above definition, if 
there has not been a flight there could not be a crash. If a plane 
struck a log while taxiing across the bay preparatory to a flight and 
sank, would that be a crash? It appears that the entire matter 
hinges on what constitutes a flight. That there is a difference of 
opinion as to what is a crash is shown by the fact that the operations 
office in charge of flying listed only 26 crashes, while on file in the 
dispensary are definite records, with crash reports made out by 
the squadron commanders, of 30 crashes for the same period, and 
there is one crash not recorded. Four of the reports of crashes on 
file in the dispensary probably appear on the station file as “ forced 
landings.” 

Does the kind of plane have anything to do with the number of 
crashes? Probably it does. At any rate, there were nearly three 
times as many crashes in land planes as in seaplanes. This is prob¬ 
ably explained in several ways. First, there were more flights made 
by land planes than there were in seaplanes; second, a new student 
flying over water always has a landing field under him, while, if he 
is flying over land and is away from the station field, he is not so 
sure where he may land and because of inexperience and lack of 
knowledge of the terrain over which he is flying is more than apt to 
pick out a poor or uncertain field and so either smash his landing 
gear or crack up entirely; third, water in any inclosed body, such 
as landlocked bay, is apt to be smoother than any field except a care¬ 
fully kept flying field. 

Some types of planes seem to be more prone to crash than others. 
This may be due to the fact that they arc flown more or perhaps are 
used more frequently for training, and hence arc flown more often by 
inexperienced pilots who are more prone to crash than experienced 
ones, or it may be that certain planes are easier to fly and handle 
better, hence the pilots take greater chances in them; that is, more 
stunting, more hazardous positions in flying. More crashes took 
place in JN and NY types, next in the N-9 type, and least in the 
T-3-M, NB, and VE types. From sources of information that seem 
accurate it appears the N-9 type has been declared obsolete and will 
not be used for training purposes any more. However, the N-9 has 
served its purpose well and has given great satisfaction in the past as 
a training plane. In fact, it has taken 11 years for it to be super¬ 
seded by another plane for training. 

Either the physical examinations are becoming stricter or the sys¬ 
tem of checl^g the students is more severe, or else the type of 
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student undergoing instruction is not so good as heretofore, because 
the percentage of those finishing instruction is steadily decreasing. 
During the fiscal year 1923, there were 111 students entered in instruc¬ 
tion in flying and of these 66 finished; that is, qualified as pilots and 
received their wings. In the year 1924, there were 96 students under 
instruction and 68 finished. In 1926, 176 started and 87 finished. 
In 1926, a total of 145 students began and 77 were present at the end. 
During the fiscal year 1927, only 66 students finished out of 186 who 
oegan training. This is partly explained by the fact that at the 
beginning of the year there were still remaining from previous classes 
69 students who had not completed the course. Other classes were 
formed later, making a total of 168 officers and 112 enlisted men, 
altogether 270 students, in training for flying during the year 1927. 
Of these, 38 officers and 43 enlisted men were left at the end of the 
fiscal year and carried on into the fiscal year 1928. These people were 
still under instruction. Forty-nine officers and 17 enlisted men com¬ 
pleted the course; that is, a total of 66. These figures become more 
remarkable when they are considered on a percentage basis. In 1923, 
a total of 66 out of 111 equals 59.6 per cent. In 1924, 68 out of 95, 
or 71.5 per cent, completed the course. In 1925, 87 out of 176, or 
55 per cent, finished. In 1926, those completing the course numbered 
77 out of 145, or 53 per cent. In 1927, there were 66 successful out 
of 186 students. This equals 35.5 per cent. If the total for the entire 
five years is considered, it will be seen that 713 students started train¬ 
ing and 364 finished, making a total percentage of 51 finishing. That 
is considei'ably more than the percentage for 1927, when only 35.5 
per cent finished, and shows a marked difference from the figures for 
the year 1924, when 71.5 per cent finished. What is the answer 7 Is 
it because a large percentage of the class were enlisted men? There 
were 189 students under instruction, of whom 69,. or 36.5 per cent, 
were enlisted men. It seems that there is some basis for the opinion 
that the increased number of enlisted men undergoing training has 
some effect upon these figures, as 49 officers out of 120, or 40 per cent, 
finished, while only 17 enlisted men out of 69 that started, or 25.5 
per cent, completed the course. It is, of course, a fact that an officer 
has a tremendous advantage over an enlisted man when he starts 
instruction, as he has better preliminary education and has had 
instruction in many of the subjects related to aviation. Officers too, 
are as a rule, of a higher type mentally than enlisted men. All of 
these things must be considered advantageous if it is considered that 
p^chology is so important a factor in aviation as one is taught to 
believe it is. Enlisted pilots have a place in squadrons that is hard 
to fill, in the opinion of many squadron commanders, and years of 
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flying, with the incidental experiences accompanying it, develop many 
enlisted pilots into crack flyers. Hence, they should continue to be 
trained. 

Seasonal influence on flying, and the time of the year when most 
crashes occur, have often been discussed. The consensus of opinion 
is that the time of the year does not have a great deal to do withi 
crashes, except that in very bad weather it is best not to do too much 
flying and to pick the days for it. The wintertime, when most of^ 
the bad weather occurs, causra flying activities to be somewhat cur¬ 
tailed, while in the months when there is better weather there is- 
more flying, so that the old law of averages evens things up some¬ 
what. When there is more flying, more crashes are likely to occur.. 
During the three-year period from July 1, 1922, to June 30, 1925,. 
more crashes occurred in August and September and the smallest 
number in November and December. From July 1, 1925, to June 
30, 1926, more crashes occurred during April and Jime, while the 
least number occurred in February. During the past year there 
were more in November than any other month, and none in February 
and June. So it seems that February is the safest month, probably 
because it is a short month and two holidays come during it, and 
because, at that season of the year, there are likely to be fewer flying 
days. 

SnUMABT 

It appears that aviation is steadily growing safer. Figures defi¬ 
nitely prove this fact. There is no class of people more prone to 
crash than aviation students, so any figures which show that flying 
among students undergoing training to become aviators is safer, 
also prove that aviation as a whole is safer. During the past year,, 
at this station, there was one crash in 1,140 hours of flying, as com¬ 
pared with one crash in 584 hours of flying during the three-year 
period ending in 1925. In other words, flying has become prac¬ 
tically 60 per cent safer two years later. February continues to be- 
the safest month. Officers seem to have a better chance of qualifying 
as pilots, although there are too few data, to enable one to form any 
definite conclusion on that point. When a plane crashes now it 
appears to be either safe or fatal for the pilot and passengers, there- 
does not seem to be any “ in between.” The cases of serious injury 
that lingered on and made the patient suffer for indefinite periods,, 
such as formerly occurred, do not seem to be associated with aviation- 
accident nowadays. This conclusion is reached from the fact that 
in 26 crashes five people were killed and only seven were injured,, 
and none of these injuries was serious. In most of the crashes the- 
occupants got out of the planes and walked away unharmed. The 
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pilot is still the chief offender as to the cause of crashes. In 15 out 
of 26 craves inexperience was given as the cause. That, of course, 
means the pilot is at fault. 


rrx SXAMIVATIOH AS A TACTOB DT THE BEBUCTIOH 07 IHSUSTUAl 

ACCIDXHT8 

By J. W. BrbwstbRp Ldeatenant, Medical Corps, United States Navy 

The office of Medical Assistant to the Safety Engineer was created 
in July of 1922, pursuant to an order issued by the Secretary of the 
Navy. His duties were stipulated as follows: 

Make weekly inspections of all ships, storehouses, buildings, outside yard 
spaces, and compartments aboard ships where work is in progress, occupied or 
used by civilian employees. This inspection will cover all conditions that might 
be a possible cause of injury or disease from the point of view of situation, sani¬ 
tation, beating, lighting, ventilation, and improper use of tools or appliances 
from a medical standpoint 

Make weekly written report to the safety engineer as to the completion of 
the above Inspection, noting any defects discovered, including recommendation 
f<v correction. 

Carry out campaign of education of all civilian employees on matters men¬ 
tioned above as to the benefits to be obtained from proper observance of correct 
personal hygiene and habits, obedience to the laws of nature, and also as to 
the desirability of pertinent suggestions from all civilian employees regarding 
improvements in these matters. 

Supervise pr^nratlon of daily accident record, monthly accident reports, and 
pm^r use of the injury report slip. 

During the succeeding 12 months following the above instructions, 
important statistical data were collected relating to the causes, types, 
and nature of accidents occuring in navy yards, and an avenue was 
opened for their better control and prevention. From an analysis of 
these data the Navy Department evolved a ^stem of recording acci¬ 
dents that permitt^ a more accurate placing of the responsibility 
and gave an index for measuring the success of preventive measures 
taken. 

Accidents were then recorded under the following classification: 
(a) “ Safety lacking,” comprising those accidents due to faulty condi¬ 
tion or lack of safety devices, including protective clothing and 
goggles, or lack of safety operating instructions, (b) “ Failure of 
employee,” comprising those accidents due to the failure of the em¬ 
ployee or his fellow worker to use or wear the mechanical or pro¬ 
tective devices furnished, or direct violation of prescribed safety 
rules of operation, (c) “Unsafe practices,” comprising those acci¬ 
dents due to unsafe practices or carelessness on the part of the 
injured or his fellow worker, including horseplay, skylarking, care¬ 
lessness in securing and stowing, or leaving articles lying about. 
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and failure to use ordinary precautions when safety appliances can 
not be provided or fitted on account of the nature of the work. (<f) 
“ Unavoidable,” comprising those accidents which would not be pre¬ 
vented by safety devices of one k nd or another or by safe practices 
on the part of the injured employee or his fellow worker, such as 
injuries to the eyes from particles in the air, not directly ascribable 
to some machinery or operation. 

Study of those accidents recorded under the heading of “Safety 
lacking” speedily brought about the installation of all manner of 
safety devices, from guard rails and cages to gas masks, with detailed 
instructions for operation, so that the machinery and its operation 
have become nearly “ foolproof.” 

It soon became apparent that the largest field for medical en¬ 
deavor was in the study of the other three groups. With this in 
mind, and as a further effort to reduce the number of accidents, 
the commandant conceived the idea of according to all civilian yard 
workmen who felt that their vision was defective or whose quality 
of work or manner of working suggested that they suffered from 
defective vision, the privilege of an eye examination. For this pur¬ 
pose this dispensary was very fortunate in securing the services of 
Dr. D. A. Heffernan, acting assistant surgeon in the Navy, and 
attached to the naval hospital in Chelsea, in the capacity of eye 
specialist. He made arrangements with optical firms for a reduced 
rate of charge for the glasses that he prescribed. A number of cir¬ 
cular letters were issued, beginning early in January, 1926, designed 
to educate the workmen to the po.nt of believing in the expediency 
of the proposition. It was a voluntary act on the part of the 
employees and applications were forwarded to the manager of the 
yard. 

The examinations were begun in February, and it was found that 
from 25 to 30 men could be examined in a day. Those with good 
vision as determined by the Snelling’s card test and in reading 
ordinary print were dismissed. Those having defective vision were 
listed to appear later as summoned. A total of 707 examinations 
were made during the ensuing months. Of this number, 405 were 
summoned for reexamination and 322 were found to require glasses. 
Eight men were discovered with conditions indicating spec.fic and 
other treatment and were referred to civilian hospitals for treatment. 
The Avorkmen were generally very appreciative of the privilege of 
having the examination made. 

The publicity of the campaign and the fact that the men them¬ 
selves were individually taking an active part in a measure for 
safety increased their morale and this, in itself, largely repaid the 
effort. However, a concrete testimonial in the form of statistics 
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is far more convmcing although less readily demonstrated. Despite 
the fact that there was an increase of 30 per cent in the number of 
men employed in the 12 months following the institution of the 
examinations over the preceding 12 months, the number of accidents 
due to the “ Failure of the Employee ” was decreased. From a total 
of 156 accidents, with 213 days lost from work in the preceding 12 
months, there was a reduction to 43 accidents with 18 days lost. 
There was an increase in the number of accidents due to ‘‘Unsafe 
Practices” and those termed “Unavoidable,” but even with this 
there was little increase in the totals of time lost in days. This was; 
to be expected, as the 30 per cent increase in the number of men 
employed was made up almost entirely of shippers and calkers^ 
drillers, and welders, for work on the reconstruction of the Florida 
and TJtdh^ in which trades the minor accident hazards are greatly 
increased over those in the other trades. The-results appear meager 
for the effort expended, but any reduction in the number of accidents 
is worth while now that the field for further improvement has been 
narrowed down largely to the human operator with his frailties 
and capacity for error. 
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SABCOMA 07 TEXUB 

TBy P. F. Dickens, Lieutenant, Medical Corps, United States Nayy, and O. G. Herman, 
Lieutenant, Medical Corps, United States Navy 

Report of Case 

Those tumors of connective tissue type, composed of cells of varied 
size and shape, with well developed cytoplasm and less conspicuous 
basement substance than adult connective tissue, and having the 
power of invading and actively destroying adjacent structures, and 
whose cells always stand in an intimate relationship to the basement 
■substance, are typical of sarcoma. This is the pathological picture 
of sarcoma, but, on examining a patient, this information is of little 
value at that time to the clinician in making his diagnosis. Sar- 
•comata of bone are common, deserve careful consideration and study, 
and should be looked for whenever any patient presents himself for 
•examination. If found early, a mutilating operation may be pre¬ 
vented and the patient saved much pain, and even his life may be 
prolonged. If current literature is to be relied upon, there are 
several points which should be considered in making the diagnosis 
of sarcoma of bone. Meyerding (1) states that by correlation of the 
Tontgenographic findings with the history and the clinical findings, 
a correct diagnosis of malignancy can be made in a large percentage 
-of cases of long bones without surgical interference. Before sacrific¬ 
ing a useful limb by amputation it is advisable to perform a biopsy 
and obtain the pathologist’s opinion. This author contends that, 
although it is usually possible to diagnose sarcoma of the long bones 
^rom the rontgenogram, one should take into consideration the his¬ 
tory, clincal, and laboratory findings. MacGuire and McWhorter 
(2) believe that one should be able to make a correct diagnosis of 
sarcoma in all cases and that the type can be distinguished in about 
^ per cent of the cases from a study of the clinical, rontgen-ray 
and pathologic findings. Bloodgood (3) states that when a palpable 
mass is distinctly situated on the shaft of a bone, like an exostosis, 
and when the rontgenogram shows that new bone is resting on the 
shaft, it must be borne in mind that trauma, infections, and neo¬ 
plasms may all produce an ossifying periosteal growth with or with- 
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out any visible changes in the shaft. In connection with the above 
statement of Bloodgood the reader is referred to- Figure 1. Blood- 
good in the same article states that when the rontgenogram shows a 
diffuse lesion resembling, for example, a sclerosing sarcoma, it must 
be borne in mind that a nonsuppurating osteomyelitis may some¬ 
what resemble sclerosing sarcoma. In both there is evidence of new 
bone in the involved area, and, as a rule, the dark areas of ossification 
predominate in the rontgenogram. Jepson, in abstracting an article 
by Meyerding, states that the periosteal type appears to involve only 
one side of the bone and is apparently unable to form bone. (See 
Figure 2.) One should not forget that benign tumors of bone exist, 
and Bloodgood aptly draws attention to this fact. This author states 
that all connective tissue tumors arising from the soft parts and bone 
in the region of the phalanges of the fingers and toes are benign. 

Biopsy 

When to perform an operation to obtain a piece of tissue for 
pathological study is a problem often confronting the surgecm. 
After reviewing the literature, and from our own experience, we 
believe that when the question of malignancy arises the surgeon is 
not justified in doing a biopsy unless he is able to receive a patho¬ 
logical report from a competent pathologist within a few days, and 
also has previously received permission from the patient to amputate 
the limb should the diagnosis of malignancy be confirmed. It will 
be interesting to follow the case reported here, in view of the fact 
that weeks elapsed between the biopsy and the amputation. Blood¬ 
good has reported a case of periosteal sarcoma with a seven-year cure 
following amputation, in which there was an interval of about two 
weeks between the biopsy and the amputation. It seems to be the 
consensus of opinion that it is better surgical judgment to obtain a 
piece of the tissue for pathological study before amputation. 

Btioloot 

The cause is unknown. The specific cause theory is not yet proved. 
Some authors assign traumatic injury as a cause, but if one could 
eliminate those cases in which sarcoma existed prior to injury it is 
believed that trauma would not be considered as a factor of great 
importance. 

Tbeatmet^t 

Shall the treatment of a given bone tumor be amputation, radium, 
or X ray 1 Unless the type of bone tumor be known, the best method 
of approach in treatment is not known. The method of treating 
periosteal tumors and other lesions of bone are different. The loca- 
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tion of tlie lesion and extent of involvement, and the question of 
metastases already having taken place, all enter the question of appro¬ 
priate treatment. The presence or absence of a positive blood serum 
must be considered. In this connection it is noted that in an abstract 
of an article of Bloodgood’s by Rich in Surgery, G 3 ^eoology, and 
Obstetrics, volume 19, the following appears: “ In the past 10 years 
there has been no bone lesion with a negative Wassermann reaction 
that was benefited by intravenous therapy.** Bloodgood has noted 
also that there is not a single recorded case of sarcoma of bone in 
which the Wassermann reaction was positive, nor one associated with 
active tuberculosis of the lung, nor one in which there has been a 
recent and definite focus of infection. The treatment of central 
tumors, where bone cyst has been excluded, is complete eradication 
of tumor tissue by thermal and chemical cauterization followed by 
radiation. Giant cell tumors should be treated by radium or X ray. 
Periosteal and diffuse lesions of the extremities should be treated by 
amputation. Coley’s fluid was tried by one of us (P. F. D.), with no 
apparent benefit to the patient. The main point in the treatment of 
bone sarcoma seems to be the selection of the proper cases for irradia¬ 
tion and those where obviously operation is indicated; conversely, the 
danger is of radiating those cases where operation is indicated and 
the pushing of radiation too far in cases of central lesions. 


Cabb Report 


F. B., iffivate, first class, United States Marine Corps, admitted to this hos¬ 
pital on November 2, 1926, with the diagnosis of sprain of right knee. Origin 
doty. Family history negative for tuberculosis, malignancy, and insanity. 

Pa9t hi$torp .—Mumps and measles during childhood. Denies venereal disease. 
In October, 1923, while playing football, patient received an injury to the right 
knee which produced pain and swelling and this lasted for a period of four days. 

Present iUness .—On October 16, 1926, while playing football, patient injured 
right knee and it was painful to walk and there was slight swelling. The pain 
snbsided, but some swelling remained until his admission on November 2,1926. 

Chief complaint is pain and swelling of right knee. 

Examination shows well nourished, well muscled Individual, with normal 
temperature, pulse, and respiration. Ears show some structural deformity. 
No gross structural defects present. Eyes, nose, and throat, normal. Heart, 
longs, and abdomen fail to reveal any pathology. There is a slight swelling of 
soft tissues of knee, somewhat more pronounced over internal condyle of femur. 
No redness nor fiuctnation apparent. Movements are painful, but otherwise 
not impaired. Patient walks with a limp. Inguinal glands, both sides, en¬ 
larged. Bpitrocblears, palpable. No evidence of ulcers or scars on external 
genitala. Urine, negative for sugar or albumin. X-ray examination of knee 
is negative for fracture, dislocation, or Joint involvement. There appears to be a 
lifting of the periosteum or a periosteal defect on the proximal third of the 
supracondylar ridge of the femur. Just above the inner tuberosity. 

November 6, 1926.—^Temperature, pulse, and resifiration remain normal No 
changes in swelling of right knee. 

71656—27-6 
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Kahn l^lood serum reaetUm negative .—^Plaster cast api^ed to right leg and 
thigh. 

November 18,1926.—Rise of temperature in evening to 99. Pulse and respira¬ 
tion normal. Patient has good appetite and sleeps well. 

November 20, 1926.—Cast removed, swelling somewhat diminished. Patient 
complains of pain in knee. Continues to show evening rise of temperature witli 
return to normal in morning. Swelling of knee remains unchanged, and there 
is tenderness with some redness over internal condyle where the swelling is 
most pronounced. No change in knee demonstrated by X ray. Light therapy 
instituted. 

December 4,1926.—Continues to run slight evening rise in temperature. X-ray 
examination of chest shows slight thickening at either root, otherwise negative. 
White and differential blood counts have been within normal limits. Tonsils 
and teeth appear normal. No definite foci of infection found. 

December 16, 1926.—Continues to run slight evening temperature. No change 
in knee condition. Area over condyle needled, but no fluid or pus obtained. 
Sodium salicylate administered to physiological limit of tolerance 

December 20,1926.—Salicylate gave some relief from pain and tenderness, but 
no change in swelling around knee was noted. Skin is glossy and trophic 
changes apparent. 

December 29, 1926.—Condition remains unchanged. Blood culture negative.' 
Sedimentation test suggests an arthritic condition. Knee joint aspirated. Small 
amount of clear, straw-colored fluid obtained. 

January 2, 1927.—Continues to run evening temperature. Culture of synovial 
fluid negative. (No growth.) X ray shows some thickening of periosteum over 
lower portion of shaft of femur just above inner tuberosity. White and differ¬ 
ential blood counts normal. X-ray films of teeth, normal. 

January 9, 1927.—Continues evening temperature up to 100. Normal in 
morning. Pulse 80, respiration normal. Blood counts normaL 

January 18, 1927.—X ray shows increased periosteal thickening on proximal 
third of supracondylar ridge. The distal third of supracondylar ridge shows a 
break of 1 inch in the periosteal line. 

After consultation with other members of the staff of this hpspital, a tenta¬ 
tive diagnosis of a low-grade infectious process involving the periosteum was 
made and operation advised. 

January 19, 1927.—Operation this date. Ether anesthesia. Incision over 
internal condyle. Tumor about the size of a small lemon removed. Tumor 
encap.sulated, of a firm consistency, having the gross appearance of connective 
tissue. Tissue mass \vas friable and surrounded by an area of great vascularity. 
Bight supracondylar ridge shows a new bone formation, which appears to 
communicate with tumor mass. New bone formation wms removed, leaving 
grossly healthy bone. All tissues sent to pathologist. Wound left open, 
drainage instituted. 

January 20, 1927.—Good recovery from ether anesthesia. Wound clean. 
Slight rise in temperature and pulse following operation. 

January 29,1927.—Wound remains clean. White and differential blood counts 
normal. Red blood count 4,600,000. Hemoglobin 95 per cent. Red cells have 
a normal appearance. Knee increasing in size. Wound clean. Sedimentation 
index, 34.5. Sediment time, 60 minutes. Free of pain except on movement of 
knee. There is considerable atrophy of thigh and leg, with increase in size of 
swelling. 

February 13,1927 .—Knee rapidly increasing in size. 

X-ray report .—^There is a large, soft tumor encircling the lower end of the 
femur, containing considerable infiltrating and striated new bone formation. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



No.l 


BIOHMDFD—^LBUKOOTTOSIS 


77 


Tlie periOBteam at tbe limits of the tumor Is lifted and radiated over Into the 
tumor. There Is no destruction or Involvement of the bone Itself. (See Fi^^es 
-3 and 4.) 

Histopatholoffioal report —Gross esBamination .—^Tissue Is light-cream color to 
dark red, perhaps due to hemorrhage In tissue. Has consistency of cartilage 
in areas approaching bone. Cuts with great resistance. Tissue Is very dense 
nnd granular to scraping with knife. 

MicrosoopioaZ examination .—Section shows quite a variety In appearance. 
•Centrally, there Is some recent hemorrhage. Surrounding this there Is some old 
hemorrhage, which is disintegrating and being invaded by fibroblasts. Included 
In this hemorrhage Is an area of tissue which Is undergoing necrosis. The 
portion of tissue which stains well appears to be entirely new growth. The 
•cells vary much in size, shape, and density of staining. Tlie nuclei of most 
etaln poorly and are granular. Clumping of nuclei is fairly common. Some of 
these cells are surrounded by an areola like osteoblasts. These cells are well 
separated and there is a deposition of a dense hyalinelike material which in 
places is calcified. Mitosis is fhirly common. 

Patholoffioal diagnoHe. —Sarcoma, osteogenic, femur. (See Figure 6.) No 
metastasis to lungs or elsewhere In body can be demonstrated by X ray. 

Prior to operation the following symptoms were outstanding: Pain, 
tenderness, redness, and swelling of right knee, with evening rise of 
temperature, and the X-ray findings were those of a thickened and 
raised periosteum. The diagnosis of a low-grade infection involving 
the periosteum seemed warranted. This patient was transferred to 
the United States Naval Hospital, New York, N. Y., for radiation 
and operation. 

The pathological study and report on the tissue in this case were 
made by Lieut. Comdr. Eben E. Smith, Medical Corps, United States 
Navy. 
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UEUKOCTTOglS DT TBS SABIT SIAaBOBIS OF OFXEBROSFUTAL FEVSB 

Bv. Paul Bichuohd, Jr., Lieutenant Commander, Medical Corpa, United States Navy 

During 1926 and part of 1927, 40 cases of cerebrospinal fever were 
treated at the United States Naval Hospital, Great Lakes, HI. It 
was found that the benefit derived from the use of serum was much 
greater when it was given before clinical evidence of a meningitis 
was present. Four cases were thus definitely arrested after infection 
of the spinal fluid had taken place, as shown by cultures, and became 
convalescent in 24 hours without ever developing a meningitis. 
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Early intraspinal senun treatments were thought to have prevented 
infection of the spinal fluid from the blood stream in some of the 
cases in which blood cultures showed meningococci add spinal fluid 
cultures remained sterile. Although five cases of the septicemic 
type to whom no intraspinal treatments were given never progressed 
to a stage of meningitis, two were observed to develop meningeal 
infection after being given serum intramuscularly. All subsequent 
cases were given intraspinal as well as intramuscular serum injections 
as early as possible and none showed a meningeal infection unless 
it was already established at the time treatment was begun. No 
harm resulted in four cases which at first seemed doubtful enough 
to justify a spinal puncture but were shown later to be only catarrhal 
fever infections. 

The earliest possible diagnosis is therefore important. Even 
three or four hours delay in starting treatment permitted cases to 
progress from symptoms resembling catarrhal fever to a comatose 
state. The earliest and most constant finding was a marked leuko¬ 
cytosis. A count of 50,000 per cubic millimeter with 98 per cent 
polymorphonuclears was found on the firet day of the disease. 
Counts between 25,000 and 35,000 per cubic millimeters with 92 to 95 
per cent polymorphonuclears were usual when clinical symptoms 
were yet indefinite. Several cases, which later proved to be menin¬ 
gococcus infections, had counts of over 20,000 per cubic millimeter 
when symptoms were slight and other methods of examination would 
not have differentiated them from the numerous catarrhal fever 
cases. Catarrhal fever, acute bronchitis, tonsillitis, laryngitis, and 
sinusitis cases encountered gave leukocyte counts uniformly below 
20,000 during the first few days of illness. Occasionally an unex¬ 
plained high count was found, but these did not constitute more than 
1 per cent of all counts made during the epidemics. Pneumonias, 
empyemas, and peritonsillar abscesses were demonstrable when the 
leukocytosis was high enough to be confusing. 

Most of the cases of cerebrospinal fever developed during the 
height of the catarrhal fever epidemics. Cultural methods of dif¬ 
ferentiation require too long an interval for an early diagnosis and 
are not usually possible aboard ship or at a naval station, but on all 
ships and stations leukocyte counts can be made without interfering 
greatly with the routine of sick call. Therefore, at the time of such 
epidemics, when cerebrospinal fever infections are also occurring 
epidemically or sporadically, it is believed that the most practical 
method of diagnosing these cases early is to have a leukocyte count 
made on all patients reporting at sick call with symptoms of catarrhal 
fever. Patients having counts of over 15,000 per cubic millimeter 
should be carefully examined for the typical eruption or some local- 
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ized disease, as acute sinusitis. Patients having counts of 20,000 or 
greater, without evidence of some local infection, should be consid¬ 
ered suspects, isolated, and subjected to a spinal puncture with intra- 
spinal serum treatment on the slightest additional evidence of a 
meningococcus infection. Where counts are aroimd 30,000, with 95 
per cent polymorphonuclears, unless pneumonia or some other suffi¬ 
cient cause can be demonstrated, it is believed that an immediate 
spinal puncture with serum treatment is justified, even in the absence 
of all other definite evidence of a meningococcus infection. To wait, 
for a meningitis to develop is to permit the patient to pass into a 
critical state, from which even the serum treatment may not save 
him. 

In meningococcus infections the leukocyte count was observed to 
increase as much as 10,000 per cubic millimeters in four hours; 
therefore counts should be repeated after a short interval on those 
near the arbitrary limits of 15,000 or 20,000. 


IKFAHT TEEDIHO IK THE TEOPICS 
Bj Q. F. CooPBB, Lieutenant, Medical Corps, United States Navy 

The problem of feeding infants and small children in tropical and 
semitropical countries, presents many difficulties. This is especially 
so in a country such as Haiti, where it is next to impossible to obtain 
fresh cow’s milk of good quality. 

It therefore becomes necessary to depend on some of the prepared 
milk products, of which there are many. A few of these may be 
mentioned, such as Eagle Brand and Nestle’s condensed milk, Bryco 
and Klim as powdered milks, and the various forms of malted milk 
and infant foods. Each of these is useful in certain cases, and many 
tasty combinations can be devised for older children. 

Despite the widespread dislike of pediatricians for condensed milk, 
it is the opinion of the writer after 10 years of observation and trial, 
that babies do as well, or better, on condensed milk, than they do on 
«ow’s milk, if properly administered. After trying boiled Haitien 
Cow’s milk and all of the prepared foods mentioned for young infants, 
two types of formula stand out as most efficient for the maintenance 
of health and growth in a country such as Haiti. These are con¬ 
densed milk and lactic-acid cow’s milk. Of the two, the condensed 
milk is simple, eaqr to prepare, easily obtainable, and it produces 
results in the form of good health and development for the baby and 
mental relief for the parents—and physician. 

Most mothers find that, even though they have sufficient milk of 
good quality, upon arrival of the baby, within a few weeks in the 
Tropics they become deficient either in quantity or quality, or both. 
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It then becomes necessary to devise some means of caring for the 
child’s nutrition. A very simple scheme was tried by the writer, and 
after use on many babies, for over two years, it did not fail to give 
satisfactory results in a single case. It had been giving results to¬ 
other doctors before the writer began its use. 

Fobuxti^ vob Coniwrsb) Milk FEB>mos 

For this scheme of feeding, four articles are necessary, besides 
bottles and nipples. These are: condensed milk, oatmeal water, 
orange juice, and codliver oil. As the babies increase in age, canned 
spinach, tomato juice, and vegetables, as available, should be added 
to the diet. However, the most important necessity is food, for young 
infants from birth to three months or more of age, and the direC' 
tions here are written with that thought in mind. 

Oatmeal vyater .—^Add 1 tablespoonful of flake oatmeal to 1 quai^ 
of water and boil for 45 minutes. Strain while hot through a cloth 
or fine wire tea strainer. When cool, this furnishes sufficient quan¬ 
tity for 24 hours and need not be kept on ice if placed away from 
possibility of contamination by ants, flies, or roaches, which are the 
bugbears of food supplies in the Tropics. 

Preforing the bottle .—When ready to feed the baby, the amount 
of condensed milk desired (usually % to % oimce for the first few 
days) is placed in a clean boiled bottle, and 4 ounces of the oatmeal 
water, previously prepared, are added. This proportion should be 
gradually increased each week or two weeks, depending upon the 
baby’s general health and increase in weight, until 1 ounce of milk 
is being used. This latter amount seems to satisfy the requirements 
of growth and the baby’s appetite, which are the two things of prime 
importance. 

It becomes necessary to use common sense in that the baby, to be 
healthy and happy, must be satisfied after each feeding. Later, at 
about the end of the third or fourth month, it is usually necessary 
to increase the total amount of each feeding to 5 or 6 ounces, and 
the amount of milk to 1^ or V /2 ounces. At the same time it may be 
necessary to increase the amount of oatmeal used in making the 
gruel to two tablespoonfuls, in order to keep the bowels in good 
condition. 

Number of feedings .—From birth to the end of the first month, 
feedings should be given every three hours, at 6 and 9 a. m., noon, 
and 3, 6, aiid 9 p. m., with a possible night feeding the first few days 
at midnight, or 1 a. m. If the night feeding is necessary, it is ea^ 
to warm the oatmeal water and keep it in a thermos bottle at the 
proper temperature. This may also be done in the daytime if de¬ 
sired, instead of warming the gruel for each feeding. 
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After three weeks to one month, many babies will sleep from 6 
p. m. to the first morning feeding at 5 or 6 a. m., thus eliminating 
the feedings at 9 and 12 p. m. 

Orange juice and cod~liver od. —^Beginning the first week, the baby 
should have oi^ge juice, 1 teaspoonful, diluted, daily, and tea¬ 
spoon of cod-liver oil, which may be giv«a in two portions, if 
desired, one-half in the morning and the remainder in the evening. 
The oil and orange juice may be mixed, if better taken by the infant. 
Later, at about the second or third month the orange juice should 
be increased until the baby takes the juice of a whole orange daily 
and 1 teaspoonful of cod-liver oil. 

Attention to howeh. —^It will be found that in most cases the 
bowels will be regular and can be controlled by the amoimt of oat¬ 
meal in the oatmeal water. If they become free, the gruel may be 
made with 1 tablespoonful instead of 2. Later, when the oatmeal 
does not keep the bowels free, a teaspoonful of milk of magnesia 
added to one of the bottles will have the desired effect. 

The stools at times have an offensive odor, but this is a natural 
thing with condensed milk and may be disregarded as long as the 
stools have a good consistency and color. 

Weighi-ng the haby. —^The baby should be weighed weekly and 
given fresh air and a short sun bath daily. With common sense, 
most babies will thrive on such a routine. 

Ahdombnal hands. —Babies should wear a light flannel band from 
birth on, and keep it on for at least the first two years, if in the 
Tropics. Very often it will be found that the young child develops 
diarrhea when the band is removed, and that the condition can be 
checked by replacing the band. 

Babies should be given plenty of strained boiled water. All 
things being considered, with a little care, infants can be raised in 
the Tropics just as easily as in more temperate climates. If 
care is taken that all food is cooked or boiled, and all water boiled, 
to prevent intestinal upsets, their chances of surviving the first two 
years of life are greater than if they have to face the uncertainties 
of respiratory and contagious diseases of temperate climates. 


TABES niABETICA 
Repobt or Case 

By F. B. Anglb, Lieutenant (Junior Grade), Medical Corps, United States Navy 

Mild nervous symptoms complicating diabetes mellitus are en¬ 
countered in the large majority of diabetic patients. This led Met- 
tler (1) to the conclusion that ** diabetes mellitus is largely a nervous 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



82 


ANGLE—TABES DIABETIOA 


VoLXXVI 


trouble.” Root (2) states Uiat changes in the deep reflexes of the 
legs are doubtless the most common neurological signs associated with 
diabetes mellitus, occurring in at least 40 per cent of the cases. Se¬ 
vere nervous symptoms caused by diabetes mellitus are apparently 
very rare, although most text books (8) of medicine mention the 
severe forms, among which symptoms closely resembling tabes dor¬ 
salis are listed. 

Williamson (5), in classifying nervous symptoms in diabetes, sug¬ 
gested the term “ pseudo-tabes ” for a few cases which he had seen 
with findings indicating a posterior column degeneration. Krause 
(3), in reviewing the literature on the subject, suggests discarding all 
cases prior to the onset of the Wassermann era in 1906. Van Noor- 
den (4), in 1910, said that he had seen only three cases of pseudo- 
tabes, and one had an alcoholic history. 

Williamson (5) and others have shown by pathological specimens 
that changes in the posterior column may occur in diabetes mellitus, 
the changes resembling but not identical with those in tabes dor¬ 
salis. Head (7) first suggested the term “ tabes-diabetica ” for this 
condition, and Major recently reported a very interesting case of 
tabes-diabetica with complete disappearance of symptoms under 
dietary and insulin therapy. Major (6) was able to find very few 
cases in the lierature, and Boot (2) states that the apparent rarity of 
this condition is due to a lack of careful neurological examinations 
in diabetic patients. 

Casb Repobt 

C. R., laborer; age, 34. Veterans’ Bureau patient Admitted to naval bo»- 
pital, Brooklyn, N. Y., September 21, 1926. Diagnosis: Diabetes mellitus. 

Family history. —^Negative. 

Past history. —^Had the usual childhood diseases. Denies having any vraereal 
diseases, and general health has been extremely good, except fbr present illness. 

Habits. —He has used moderately tobacco, tea, and coffee. Denies use of 
alcohol in any form. 

Injuries. —None. 

Opera tUms. —^None. 

Chief complaint. —^Frequency of urination, excessive thirst, inability to control 
urine at night, and unsteadiness in walking. 

Present history. —^Three years ago patient noticed increased thirst, associated 
with nocturia, polyuria, and increased appetite. About three months after the 
aK>carnnce of these symptoms he developed enuresis, and then he consulted 
several doctors, who told him he was suffering from diabetes mellitus. He was 
placed on a diet of C. 30, P. 40, F. 190, and insulin, 15-30 units dally. This 
treatment kept patient sugar free but he soon developed nervous symptoms, 
characterized by fleeting pains in both legs and tenderness in the calves of 
legs. He did not notice any difficulty in walking until about six months prior 
to entry in this hospital, when patient noticed difficulty in walking at night, 
especially in climbing stairs. Frequently he has experienced sensations of 
heat and cold In both loww extremities. 
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He has liad no gastric distnriiaiicee that would suggest “crisis." He has 
be^ able to control his urine la the daytime but nocturnal enuresis has per¬ 
sisted. He has had no pain nor burning on urination, but some difficulty in 
starting and stopping stream; has had complete loss of sexual power since 
onset of present illness. 

Physical examination .—^Patient is a slightly emaciated, middle-aged man, 
with a distinct disturbance of gait of the “ st^page ” type. 

Height, 5 feet 9^ inches; weight, 120 pounds; T. P. R., normal. 

Teeth show advanced peridmital infection, which has progressed until all 
teeth are loose in the sockets. 

Abdomen .—^Marked prominence of the lower abdomen when standing; and, 
when reclining, a definite tumorlike mass, symmetrical in outline. In the mid 
line, extending from the symphysis upward toe a distance of 17 centimeters and 
having a transverse diameter of 11 centimeters, is seen. This mass diminished 
In size after urination. 

Extremities .—Lower extremities show definite atony of muscles and byper- 
mobility of Joints. 


NECBOnCOlCAL UNDINOS 

Pupils react to light and in accommodation; equal, regular, with marked 
hippos. 

Reflexes. —Superficial, present and normal. Deep refiexes, upper extremities, 
present and normal Lower extremities, patellar, prepatellar, and Achilles all 
absent. 

Rhomberg sign —Positive. 

Babinski. —^Negative. 

Oppenheim and Gordon sign. —^N^ative. 

Incoordination tests are poorly performed and ataxia Is noted in ail of his 
movements. Sensation is not disturbed, except that over lower extremities, 
from knees down, the temperature sense is sluggish, although he differentiates 
between beat and cold correctly. The same is true of touch in the same area. 
Pain sense is normal, although there Is a suggestion of hyperalgesia in the 
soles of the feet. 

Speech. —^No apparent defect In ordinary conversation, but considerable 
difficulty in repeating test phrases. 

LABOBATOBT KXAIITOATIOKS 

Urine. —Colorless; acid; sp. gr., 1,027; sugar, 2.7 per cent; acetone and 
diacetic add, negative; albumin, negative. 

Blood sugar. —600 milligrams per 100 cubic centimeter blood. 

Blood Wassermann and Kahn. —Negative. 

Spinal puncture. —October 14, 1926. Fluid under normal pressure. Wasser- 
miinti and Kahn, negative. Cell count, 30. Lange colloidal gold reaction, 
amative. Globulin, faint trace. 

Blood count. —R. B. C., 4,460,000; Hb., 85 per cent; W. B. C., 8,200. 

Differential count. —Polys., 60 per cent; lymphs., 34 per cent; L. monos., 3 per 
cent; eosin., 2 per cent; trans., 1 per cent 

Prostatic examination reveals an enlarged prostate. 

Cystoscopy. —^Residual urine 1,500 cubic centimeters. Bladder capacity not 
determined. A study of the prostatic orifice showed slight enlargement of the 
anterior commissure, moderate enlargement of laterals, and a large median lobe 
comfdetely obliterating the view of the trigone. The bladder mucosa on its 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



84 


AKOUB—TABES DIABETICA 


Y<d.XXVI 


posterior aspect shows marked trabecnlatlon of the obstractiTe type, with c^nle 
formatloii and the presence of two dlvmrtlciilm on the right side. The anterior 
surface of the bladder mucosa shows a network of fine trabeculatlons of the 
central nervous type, very often associated with tabes dorsalis. 

Course in hospital .—^Patient was placed on diet of C-109, P-66, F-119, and 
Insulin, 30-45 units daily. The blood sugar has varied between 200 and 300 on 
this diet and the urinary sugar from 1 to 2 per cent, with an average output of 
2,000 cubic centimeters. The striking feature In this case has been the pro¬ 
nounced change in the neurological findings on the above diet. The gait has 
changed from the steppage type to a mild ataxic form, pain has disappeared 
from legs, no enuresis for past two months, incoordination has been much less, 
and sluggish deep refiexes have been obtained at times. 

Following cystoscopy patient developed an acute cystitis with no subjective 
symptoms referable to the bladder, although urine was loaded with pus cells. 

Conclusion 

It is of interest to note that the severe nervous symptoms in this 
case followed the taking of a diet high in fats with a glucose-fatty 
acid ratio of 2.6 for a period of over two years. After being placed 
on a Joslin diet, as given above, with a glucose-fatty acid ratio of 
0.98, his nervous system markedly improved. 

The diagnosis of posterior column pathology, believed to be caused 
by the toxins of severe diabetes mellitus, was made from the follow¬ 
ing findings: 

X DifBculty In walking, with steppage gait, following the onset of diabetes 
mellitus. 

2. Fleeting pains In the legs. 

3. Urinary disturbances, with large distended bladder, and an acute cystitis, 
following a cystoscopy, with no subjective symptoms of retenticm or ln> 
fiammatlon. 

4. Gystoscoplc findings of the fine trabeculatlons associated with posterior 
column pathology. 

6. Deep reflexes of the lower extremities absent. 

6. Disturbances In cutaneous sensations of the lower extremities. 

7. Atony of muscles and bypermoblUty of the joints of the lower extremities. 

8. Complete loss of sexual power. 

9. Variations of the neurological findings since entry In the hospital, which 
Is a constant feature of the few cases of tabes diabetica, whldi have been 
described. 

10. Negative Wassermann and Kahn reactions on blood and spinal fluid, 
associated with a negative colloidal gold reaction. 

11. Positive Rhomberg sign. 
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TUBEBOITLOSIS WITH COHOTIBBEHT HE0FLA8K* 

By C. R. WIlcox, Lieutenant (Junior Grade), Medical Corps, United States Navy 

Rta>OBT OF Case 

L. M., a white male aged 30, by occupation an ammonia engineer, was ad¬ 
mitted to the United States Naral Hospital, N. Y., on March 30,1927, complain¬ 
ing of vomiting, chills, headache, and weakness. 

Family history. —Irrelevant. 

Past history .—^While in Prance during October, 1918, the patient began to 
fed weak, particularly in the ba<A. He was transferred to a hospital where 
nn X-ray picture of the back was taken and the patient discharged. About 
six weeks later a swelling appeared in the right lower costal region, posteriorly, 
which was incised and 5 ounces of pus evacuated. In December, 1919, a similar 
.abscess pointed to the right of the lower thoracic portion of the spine. It was 
incised and drained. A swelling appeared in the right pectoral region in 
August, 1921, and enlarged gradually. The patient was admitted to this hos¬ 
pital December 10, 1921, with a diagnosis of lipoma. A history of attacks of 
weakness in the afternoon with an occasional rise of temperature and night 
sweats was obtained at that time. Examination showed a painless, movable 
mass slightly to the right of the sternum and not connected with the nipple. 
The swelling was incised, disclosing a large abscess. Erosion of the cartilages 
of the second and third ribs could be seen, with an opening leading into the 
mediastinum. Postoperative diagnosis was tuberculous abscess of the sternum. 
■The convalescence was uneventful. 

Laboratory findings .—^The sputum was negative for tubercle bacilli. An 
X-ray examination of the chest (December 22,1921) showed “ infiltration at the 
left hilum extending upward and at the right hilum extending outward. Sus¬ 
picions of tuberculosis.” The specimen from the abscess gave no growth on 
•culture media and no organisms were seen on the slides. 

The patient was readmitted from the Veterans* Bureau May 16, 1924, with 
-the following note from the bureau: ” Hospitalization for blood Wassermann, 
provocative If necessary. Diagnosis and treatment, cold abcess anterior right 
•chest wall. Orchitis, right, progressive, tentative tuberculosis. Thickened 
ideura, both bases, pleurisy chronic.” 

The patient stated that he had first noticed the swelling of the right testicle 
about a year previously and that It had enlarged gradually since that time. 
There was no pain nor tenderness, and the patient had experienced no discom¬ 
fort from the condition. Examination showed the patient to be well developed 
and nourished. There was slight enlargement of the anterior cervical 


«From U. S, Naval Hospital. New York, N. T. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



86 


WILCOX—TUBERCULOSIS WITH NEOPLASM 


VoLXXVI 


flncl inguinal nodes. He bad a draining sinus to the rigbt^of tbe sternum in 
the operative scar. Tbe atropbic left testicle was palpated in tbe inguinal 
canal. The right testicle was enlarged, bard, and could not. be transillumi- 
nated. The swelling of the testicle was thought to be either a gumma or a 
tumor. The Wassermann and provocative Wassermann tests were negative. 

A right orchidectomy was performed (June 4, 1924), disclosing a tumor of 
the testicle. Pathological report: Gross specimen is testicle, already opened, 
measuring 8 by 8 by 5 centimeters. The color is yellowish, with pink-tinged 
areas. The consistence is soft The tunica is not adherent. Microscopic: The 
tumor is composed mainly of very large cells with large nuclei. There is very 
little stroma, which consists of conuective tissue and a few areas of lymphoid 
cells. Diagnosis: Teratoma testis (embryonal carcinoma), malignant.” The 
convalescence was uneventful and the patient was discharged (June 23, 
1924) to the Veterans’ Bureau with recommendation that he be given radium 
treatment for carcinoma. An X-ray examination of the chest was negative 
(June 20, 1924). 

In the interval between his discharge from the hospital in 1924 and his last 
admission the patient received radium treatment over the right abdomen and 
X-ray treatment of glands in different parts of the body. The radium treat¬ 
ment totaled 35,000 m. c. hours. The X-ray treatments were given once a week 
every other three months. These were given at the Memorial Hospital, the 
last one being on March 22, 1927, about a week before the last admission. 
The radium and X-ray applications usually upset the patient and were followed 
by vomiting for a day or two. 

Present iUness—Fox the past few weeks the patient has been nauseated, 
feverish, and has had a headache. The patient has been in bed for the past 
week and has vomited several times each day. He is unable to retain any¬ 
thing taken by mouth. He complains of a severe splitting headache, of chills 
running up and down the spine, w’eakness, and dizziness on attempting to 
stand. He also complains of dull pains all over the body. The patient has 
been constipated for the past few weeks. 

Physical cxamimtion ,—The patient is weak and markedly emaciated. The 
skin shows a deep brownish pigmentation over the abdomen and the left supra¬ 
clavicular region. Two operative scars are present in the right posterior tho¬ 
racic region and one to the right of the sternum anteriorly. A sinus is present 
in the scar on the anterior chest wall, but is not draining (although reported 
to be draining when examined at the Veterans’ Bureau before admission here). 
A few small discrete nodules are present in the right supraclavicular fossa and 
a larger one in the left infraclavicular space. There is a slight scoliosis of 
the spine. The pupils react to light and distance. The throat is slightly 
injected. The tongue is clear. The chest moves well and breathing is of the 
Cheyne-Stokes variety. Palpation shows slightly increased vocal fremitus over 
the left chest, anteriorly and posteriorly, and over the scar areas. On ausculta¬ 
tion showers of fine and medium moist relies are heard in the left axilla. 
Bronchial breath sounds are heard over the left posterior portion of the chest 
between the mid-scapular and lower-scapular regions and in the left infra¬ 
clavicular fossa to the third interspace. The abdomen is scaphoid in shape, 
with no rigidity, and no masses are felt. The spleen is palpated on deep In¬ 
spiration. The liver dullness extends about 2 centimeters below the cimtal 
margin, and the liver edge is very tender. The genitalia are abnormal in that 
the left testicle is undescended and the right has been removed. On examina¬ 
tion of the reflexes, the neck is found to be slightly stiff; Kernig, negative; 
Oppenheim, positive on the right and negative on the left; Gordon, negative; 
and the knee jerks are normal. 
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Progreu note $.—^Tbe temperature, pulse, and the rate of respiration were 
normal on admission. On the second day the temperature rose to 1Q2* F. and 
the pulse to 110. The respiration remained at normal rate with persistent 
Gbeyne-Stokes arrhythmia. The general condition remained about the sama 
nntU the night of April 2, the fourth day in the hospital, when the patient began 
to mutter and appeared to be confused. The note of April 3 states: “The 
pitlmit is semidelirious this morning. There is considerable confused taltdns 
and muttering. Physical examination shows dullness to percussion over the 
left base, with increased breath sounds, and voice sounds well transmitted. 
There are fine rhles in this region and in the left axilla. The patient has no 
cou^ and complains of no pain, but percussion over the posterior base of the 
diest causes the patimit to exclaim. The abdomen is relaxed, and there is 
tenderness on pressure in the right snhcostal region. (T. 102.2, P. 120-140, 
R.24.)” 

The clinical note of the 4th states that “the patient is semidelirious. Byes 
present a staring appearance, with dilated pupils which react but slightly in 
response to light. The neck is rather stiff. There is some rigidity of the ricdrt 
rectus. The movements of the srms and legs are stiff and guarded. There are 
positive Bablnskl, Oppenhelm, and Gordon. An attempt at ophthalmoscopic 
examination was nusnccessfnl.” 

April 5, 1927: “ The condition this morning appears to be worse. The 
ddirimn remains abont the same. Bespiratlons appear more shallow and the 
pnlse is of poorer quality. Auscultation reveals many moist rfiles throughout 
both sides of the chest. Vocal fremitus is Increased over both sides, and per^ 
cnssion note is dull over both bases posteriorly. A systolic murmur is present 
at the apex, and is fairly well transmitted to the axillary region. The abdomen. 
does not appear to be so rigid as It was yesterday. There are times when the 
patient appears more rational but does not fully regain consciousness.” 

The patient died at 8.45 p. m. April 5,1827. 

Laboratory flndinga .—Four blood counts averaged: R. B. G. 4,700,000; 
W. B. G. 5,500; hb., 80 per cent; po'.ys., 55 per cent; lymph, 45 per cent. The 
urine was negative until the 4th, when it showed one plus albumin and a fair 
number of leucocytes. The sputum was negative for tubercle bacilli. Blood 
Kahn doubtful, Kahn-Wassermgnn doubtful. The stools showed microscopic 
and occult blood. Blood chemistry was normal (4-4-27). Urea N, 14.5; uric 
add, 2.4; creatinine, 1.6; sugar. 111. 

Spinal puncture .—(Aprii 4, 1927.) Fluid clear; fiow appears to be retarded. 
Wassermann, negative. Gells, 12. Globulin heavy. No tubercle bacilli. Gold 
curve: iiiieKwagO- 

DlSCOSSIOH 

This case presents an interesting problem in differential diagnosis. 
The symptoms and findings point toward cerebromeningeal irrita¬ 
tion, involvement of the bases of the lungs, and toward some patho- 
Ic^cal process in the upper abdomen. The definite history of a 
malignant teratoma testis, and of a series of cold abscesses with a 
persistent draining sinus in the right pectoral region, leads one to 
e<^ader a metastatic carcinomatous process, or a generalized tubercu¬ 
losis as the most probable etiological factor. Other conditions to be 
considered are encephalitis lethargies, septicemia, pneumonia, and 
abscess of the mediastinum. 
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The long history of tuberculous processes about the chest raises 
some question as to the diagnosis of teratoma testis. However, the 
pathological report was confirmed by the pathological department of 
the United States Naval Medical School, and the pathological speci¬ 
men agrees closely with MacOallum’s description of the condition,, 
which follows: “ The most common tumor of the testicle is that in 
which in most parts the cells are uniform in appearance and are 
large, round cells, arranged in irregular masses or strands, with a 
stroma which is infiltrated with lymphocytes. It is the rule fear 
these testicular tumors that they grow with extreme malignancy and 
extend into the spermatic cord and metastasize by way of the veins 
with great rapidity.” 

The characteristics of the patient’s cerebrospinal fluid preclude the 
possibility of other meningeal infections, such as the meningococcus,, 
streptococcus, or staphylococcus, because of the great increase in the 
number of cells which invariably accompanies such conditions. The 
spinal-fluid findings of this case agree quite well with those found in 
tumors of the brain, tuberculous meningitis, and encephalitis 
lethargies. 

The spinal fluid of patients with tumors of the brain is normal in 
appearance, the cells are normal in number, the globulin normal or 
slightly increased, and the gold curve is variable. The only respect 
in which the patient’s fluid differed from the fluid in brain-tumor 
cases is in the heavy globulin content it showed. 

The spinal fluid in tuberculous meningitis may be clear, opalescent, 
or turbid, and xanthochromia may be present or absent. The cell 
count varies from normal to about 250 per millimeter, usually num¬ 
bering between 100 and 250, with mononuclear cells predominating. 
There is a slight increase in globulin, and the gold curve is variable. 

The spinal fluid in encepalitis lethargies is normal in appearance- 
with a normal or slightly increased cell count, a negative or slight 
increase in the globulin, and a variable gold curve. 

We see from the above descriptions of the cerebrospinal fluids 
found in cases of brain tiunors, tuberculous meningitis, and en¬ 
cephalitis lethargies that a diagnosis can not be made, based upon 
the patient’s fluid alone. The differentiation between tuberculous 
meningitis and encephalitis lethargies may be most difficult. Krause 
suggests the following points: “(1) In encephalitis the onset tends 
to be more abrupt. (2) Vomiting as an early symptom suggests 
meningitis. (3) When in the stupor of later stages the patient with 
encephalitis is more easily roused. (4) Marked rigidity of the neck 
and retraction of the head point to meningitis. (5) More character¬ 
istic of the encephalitis are persistent ocular palsies, especially those 
of conjugate movement. 
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The onset of the patient’s symptoms occurred several weeks before 
admission, with vomiting as a chief complaint. He had marked 
rigidity of the neck, so much so that the shoulders could be raised' 
by lifting the head. Ocular pal^es were not observed, the patient’s 
eyes being fixed in an upward stare. These findings all point toward 
tuberculous menin^tis rather than encephalitis. The symptoms of 
metastases to the brain may be so variable, depending upon the struc¬ 
tures involved as to rrader futile an attempt at diagnosis based upon 
the findings in this case. • 

The symptoms and findings of lung tumors as briefly outlined by 
Austrian are as follows: Fever, dyspnea; pain referred to arm and 
shoulders; cough, often unproductive; sputum purulent and occa¬ 
sionally resembling currant jelly, some time containing pieces of lung 
tissue or cancer cells; hemoptysis often. Tuberculosis and cancer 
coexist in 15 to 35 per cent of the cases. Suggestive physical find¬ 
ings are (1) diminished expansion on the involved side; (2) local¬ 
ized areas of dullness with impaired breath sounds but occasional 
tense, shrill, tubular breathing which resembles cavity; (3) if the 
pleura is involved there is pleurisy with effusion; (4) metastatic 
tumors may show only persistent rales or pleural effusion. The 
prognosis is exitus from cerebral metastases or cardiac failure. 

The patient had no cough, no sputum, and no dyspnea. Breathing 
was characteristically Cheyne-Stokes. The chest findings which 
might indicate a metastatic process in the lungs were fine r§.les and 
impaired percussi<m note over the left base, posteriorly, accompanied 
by bronchial breathing. 

These findings might also indicate a diffuse, patchy pneumonic 
process in the left lower lobe. The absence of cough and rapid 
breathing with the expiratory grunt characteristic of lobar pneu¬ 
monia practically precludes a true consolidation. It is interesting to 
speculate upon the character of breathing which would result from 
a concurrent meningitis and pneumonia. 

The moderate leucopenia with relative lymphocytosis agrees well 
with the blood findings occurring in carcinoma and generalized 
tubefculoeis and make a septicemia of pyogenic origin or a true 
pneumonia quite improbable. However, the patient had just com¬ 
pleted a series of X-ray and radium treatments, which may have 
produced an artificial leucopenia and prevented the normal reaction 
of the hematopoietic system to pyogenic infections. 

The palpable spleen gives no definite diagnostic clue, as one might 
expect to find some splenic enlargement in malignancy and gen¬ 
eralized tuberculosis. The presence of a recently closed sinus from 
an old operation which disclosed an abscess in the mediastinum indi¬ 
cates the possibility of a recurrence of this process. If such a condi- 
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tion existed, one would expect to find an increase in the width of 
the retromanubrial dulln^, but none was noted on examination of 
the chest. 

One of the chief complaints was pain in the right upper quadrant 
of the abdomen. The abdominal wall was not markedly rigid, but 
the patient winced on palpation over this area and held his arm as 
a protection to it. No masses could be felt, but the liver was a little 
enlarged and seemed to be tender* Involvement of the gall bladder 
was thought unlikely, due to the absence of jaundice, low leucocyte 
count, normal urine, and normal stools. A diaphragmatic pleurisy 
has been known to produce pain, which the patient describes as bein^ 
in the right upper abdomen. 

In summary we have a patient showing symptoms of meningeal, 
pulmonaiy, and upper abdominal involvement, with laboratory find¬ 
ings which may be found in encephalitis lethargies, generalized 
tuberculosis, or in a metastatic carcinomatous process. Encephalitis 
is discarded on account of the symptoms previously described and 
because of the history of earlier tuberculosis and carcinoma. This 
leaves tuberculosis and carcinomatosis as the most probable etiological 
factors. 

Although DaCosta states that secondary growths from carcinoma 
of the testicle occur early and are widespread and common in the 
skin, the moderate generalized glandular enlargement may well have 
been due to tuberculosis. The sinus in the chest had been draining 
until a short time before admission, showing that the tuberculous 
infection was probably still active. 

While it is always possible that a series of symptoms and signs may 
be caused by two or more concurrent etiological factors, it is a good 
diagnostic principle to lay the blame for the whole process upon a 
single agent, providing that all of the phenomena can be explained 
upon that basis. It is believed that a generalized tuberculosis ac¬ 
counts for the entire clinical picture presented by the patient during 
his last hospitalization here. 

Pathological Report 

Brain .—^The pia was universally injected, and under it, in several places, but . 
particularly at tbe base of the brain, was pus from which smears showed 
numerous tubercle bacilli. In the right cerebral hemisphere, just above the 
Assure of Rolando, was a cortical abscess the size of a green pea, from which 
smears showed tubercle bacilli. Microscopic: Left choroid plexus vessels con¬ 
siderably engorged. There are no tubercles. Medulla: Scattered throughout 
the medulla there are many large phagocytic cells. There are no vascular 
changes of note. The pla is very cellular from invasion of mononuclear cells. 
Here and there can be seen a few discrete miliary tubercles. Section of the 
abscess of the right cerebral hemisphere shows many polynuclears and round 
cells. It appears like a secondary infection, for there are areas of caseation 
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and ccMiglomeiated tubercles. Pituitary shows many miliary tubendes, areas 
of caseation, and giant cells. 

Lungs .—Both lungs showed advanced passive congestion. Definite pneu* 
monic areas could not be palpated, but throughout both lungs were numerous 
areas very suggestive of young miliary tubercles. There was no pleurisy 
active, but the right apex was bound down by rather dense adhesions. Micro- 
scc^ic: Bight lung, apex, there are several miliary tubercles scattered through¬ 
out the section. Some are quite large and appear to be conglomerated, with 
areas of caseation and giant cells. Middle lobe, same as right apex. Base, 
there are many miliary tubercles. Considerable passive congestion is observed. 
There are many definite pneumonic areas in which the alveoli are filled with 
polynnclears and round cells. Left lung was like the right. 

Heart .—^There was a most extensive pericarditis of the adhesive type. At 
no place could the parietal and visceral layers be separated. The Incident 
fibrosis resulted in ^-inch thickness of the pericardium. In the heart muscle 
were many areas of fibrosis. There was a definite chronic myocarditis, al¬ 
though neither dilatation nor hypertrophy was pronounced. The valves were 
normaL Slight arteriosclerosis was noted in the aorta. Microscopic: Section 
c/t the left ventricle showed considerable cloudy swelling and degenerative 
dlianges approaching the hyaline stage. There is considerable hyaline degenera¬ 
tion of the right auricle. The musculature is definitely atrophied. The aorta 
shows a moderate amount of degeneration of the Intima. 

lAver .—^The liver was definitely lobulated and cirrhotic, but the sise was 
practically normal. No tubercles were seen grossly. Microscopic: Moderate 
passive congestion. There is a definite increase in the intrahepatic tissue of 
Olisson’s capsule. Throughout the section there are many miliary tubercles. 

Spleen .—^The spleen weighed 400 grams. There were areas suggestive of 
tubercles. Microscopic: Shows many miliary and conglomerated tubercles. 

Kidneys .—Both kidneys showed a fairly far advanced chronic nephritis and 
both were rather acutely congested. In neither one, however, were tubercles 
seen. The capsule stripped with ease, but there was a considerable Increase in 
the pelvic fat The right ureter was dilated sufficiently to admit the little finger, 
but there was no apparent obstruction. Microscopic: Right and left, there is 
some increase in fibrous tissue replacing tubules, with associated changes in the 
glomeruli leading to fibrosis. Most of the glomeruli are acutely hemorrhagic. 
Borne of them are partially filled with exudate. The renal epithelium is swollen 
and shows granular degeneration. There is considerable albuminous material 
in the tubules, but casts are not definitely visualized. The vessels everywhere 
are acutely engorged. There are no striking arteriosclerotic- changes. In some 
of the tubules there are many red blood cells. 

Adrenals .—Both adrenals were largely involved by caseation, and the right 
adrenal was partially broken down into pus from which smears showed tubercle 
bacilli. Microscopic: Shows massive areas of caseation, tubercles, and giant 
c^s. 

Pancreas .—^Negative macroscoplcally and microscopically. 

Oastro-intestinal tract .—Showed no ulcerative lesions of the mucosa nor 
were there any tubercles in the serosa. The parietal peritoneum, however, 
was everywhere studded with tubercles, some discrete and miliary, others con¬ 
glomerated. Blicroecoplc: Shows many areas of caseation, tubercles, and giant 
cells. 

There was a cold abscess along the lumbar and lower dorsal vertebrae and 
smears from this pus showed tubercle bacilli. The body of the first lumbar 
vertebra was broken down and connected with the abscess. 

716{»-27- 7 
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Lymph gland, left tide of neck ,—There Is no snggestion of tuberculosis, but 
the entire structure is invaded by an embryonal type of cell, among whldi 
many mitotic figures are visualized. 

Pathological diagnosis .—Metastatic carcinoma or embryonal tumor; general 
miliary tuberculosis. 
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SOME RECENT WORK IN LEUKEMIA* 

With REa^>BT of Thbeb Cases 

By J. B. Gordon, Lieutenant (Jnnior Grade), Medical Corps, United States Navy 

A voluminous literature has accumulated dealing with that group 
of diseases characterized by progressive enlargement of the lymphoid 
tissues. As is usual, when there is a great deal being written about a 
problem not thoroughly understood, the terminology has grown con¬ 
fused and ambiguous, so that articles and discussions are seen in 
which similar or identical conditions are called by different names. It 
is now proposed to group all of these diseases characterized by a 
malignant production and enlargement of the lymphoid tissues of the 
body under the term lymphoblastoma, this term being intended to 
include the diseases now known by the names: Lymphatic leukemia 
(both lymphocytic and lymphoblastic types), aleukemic lymphatic 
leukemia (pseudoleukemia and lymphadenosis), lymphocytoma, 
Hodgkin’s disease (lymphogranuloma), lymphadenoma, lymphoma¬ 
tosis, lymphosarcoma, round cell sarcoma, leukosarcoma, lymphade- 
nosarcoma; and, less precisely, to include Banti’s disease, chloroma, 
and Mikulicz’s disease. 

As regards age and sex incidence, Minot has shown in an analysis 
of 477 cases of all types of lymphoblastoma (including lymphatic 
leukemia) tliat there are two peak points as to age susceptibility and 
that males are definitely more prone to have the disease than females. 
The first peak shows the highest incidence of onset for males and for 
both sexes to be between the ages of 20 and 24. Of Minot’s 477 cases. 
327 were males and 150 females, a ratio of 2.12 to 1. The second peak 
shows a difference in sex distribution, the height being greatest in 


* From U. S. Naval Hospital, New York, N. Y. 
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males between the ages of 35 to 39, and in females from 40 to 44. The 
highest incidence in women is thus seen to develop later in life than in 
men. Considering Hodgkin’s disease alone, the greatest incidence 
was found in the decade of 20 to 30 years of age. 

Treatment of these conditions may be summarized under five 
headings: 1. Irradiation. 2. Arsenic. 3. Benzol. 4. Surgery. 6. 
Transfusion. Irradiation is given by both the Rontgeh ray and with 
radium, generally using the two in conjunction and subjecting the 
lymphoid tissues, especially the spleen, the mediastinal and cervical 
aggregations, and the long bones to multiple exposures at varying 
intervals, depending on the regression of the white count and the 
size of the structures being treated. 

The arsenic preparations used are numerous, the most popular 
being sodium cacodylate, liquor potassiunf arsenite, and arsphena- 
mine or its newer modifications. Benzol therapy is waning in popu¬ 
larity. The white count can unquestionably be brought down by the 
administration of this drug, but the reduction is difficult to control 
and continues after the administration of the drug has been stopped. 
A destruction of red cells is a concomitant feature, and a severe grade 
of anemia is often produced in patients who can ill afford to lose 
their resistance and fighting power. 

Under surgery, such procedures as splenectomy and excision of 
hypertrophied masses of lymphoid tissue are grouped. While often 
affording temporary relief by the removal of pressure symptoms and 
improvement of cardiac and respiratory action, these measures are 
in no sense curative. Transfusion is used as a symptomatic remedy 
for the severe grade of anemia which always occurs, with resulting 
lowered resistance and cardiac embarrassment, and, of course, has 
no action in attacking the disease itself. 

At this time the main reliance is placed in irradiation, though its 
ultimate value is disputed. A. U. Desjardins, from an analysis of 49 
cases of Hodgkin’s disease and 97 cases of lymphosarcoma treated 
by radio therapy, concludes that “it does not appear that radium 
and radio therapy notably prolong life, though symptoms can be 
unproved by reducing general glandular enlargement.” In consider¬ 
ing the results of radiation therapy in his 477 cases, Minot concludes 
that radiation is of doubtful value even in prolonging the course of 
the disease. Four hundred and one of this series are now dead; 
238 of these were treated with Rontgen ray or radium and 163 were 
not. Comparison of the length of life of irradiated and nonirra- 
diated cases does not indicate that this treatment affects the duration 
of lymphoblastoma. The average duration of the disease in all cases 
in this series was 2.76 years. He believes that surgery can probably 
influence the course of the disease beneficially, especially if employed 
early and followed by irradiation. 
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In the December 5, 1925, issue of the Paris Medical Journal there 
appeared an article, ^ Treatment of myeloid leukemia,” by £. Ser- 
gent and R. Mignot, in which the conclusion was drawn that 
X ray over the spleen and long bones may be employed with tempo¬ 
rary relief, prolonging life from 4 to 7 years, the patients responding 
well at first but later poorly. They advocate the use of radiation 
in conjunction with benzol and thorium. 

T. Luchemi reported in Policlinico, Rome, December 14, 1925, a 
case of leukemia treated by the inoculation of malaria. The patient, 
a boy of 14, had large, hard spleen and liver, with 250,000 white 
blood cells, 73 per cent of which were myeloblasts; 1,500,000 red 
blood cells; and 24 per cent hemoglobin, lliree cubic centimeters of 
blood infected with the Plasmodivm vivaao was injected subcuta¬ 
neously. A typical malarial attack followed 12 days after the injec¬ 
tion. After 12 malarial paroxysms the .disease was arrested by the 
administration of 1.5 grams of quinine daily. One month later the 
white blood cells had fallen to 5,800, nearly all of mature types; the 
red bloods cells had risen to 3,800,000 and the hemoglobin to 52 per 
cent. The spleen had been reduced to nearly normal size. 

Bini, in the January 18, 1926, issue of the same journal, reports 
two cases in which beneficial effects followed accidental malarial 
infection in cases of leukemia. 

It has been observed that leukemia cases developing lobar pneu¬ 
monia, one of the acute exanthemata, or some disease resulting in 
hyperpyrexia for a considerable period, if they succeed in weather¬ 
ing the intercurrent infection, have their leukemic symptoms and 
findings much improved afterwards. 

Ferrata has recently described a mother cell, which he terms a 
“ hemohistioblast,” with azure staining granules, and which he believes 
to be the progenitor of both the myeloblasts and the lymphoblasts; 
the myeloblastic cell being an early, and the lymphoblastic cell a 
later, more completely evolved, and matured development of this 
originally identical forbear. This is of interest in connection with 
case 1 (following), the pathological diagnosis of which was a mixed 
leukemia starting as myeloblastic and terminating as lymphoblastic. 

One of the cases reported here had an eosinophilia of eight 
Apropos of this it is interesting to note the case of Schmidt-Weyland, 
reported in November, 1925, having an eosinophilic leucocytosis; 67 
per cent of the 90,000 white blood cells being eosinophils. The blood 
picture here was accompanied by ulcers of the sigmoid and eosino¬ 
philic infiltrates in the mesenteric nodes and spleen. 

As regards the origin of the heteroplastic aggregations and infil¬ 
trations of lymphomata and myelomata in the liver, kidneys, heart, 
and spleen which are found at autopsy in these cases, Ewing gives 
two theories: First, that they arise from so-called “slumbering” 
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lymphoid or myeloid foci, which are probably present in normal 
organs and which are stimulated to an enormous hyperplasia by the 
unknown cause of this disease; and, second, that they represent 
metastatic growths of embolic nature wh.ch arise from cells swept 
to these points by the blood stream, there setting up new localized 
growths. 

The following three reports are of cases of leukemia which re¬ 
cently came to termination in the United States naval hospital, New 
York, N. Y. 

Cate i (J. B. H. No. F22854).—White male; age, 30; occupation, mechanic; 
entered hospital August 23, 1826. 

DUiffitosit. —^Tonsillitis, acute. 

Chief complaint .—Sore throat and gums. The tonsils were hugely hyper¬ 
trophied and the left one bore a dirty yellow ulcer. Smears from the tonsils 
on admission showed the organisms of Vincent’s angina. A blood count done 
the next day showed 62,600 white blood cells, with 89 per cent lymphocytes. 
A repeat on the day following showed 49,900 white blood cells, with 89 per 
cent lymphocytes, and diagnosis was changed at this time to leukemia, acute 
lymphatic. 

The history of this patient was, in brief, as follows: Two weeks before ad¬ 
mission he developed a slight sore throat which grew steadily worse and did 
not respond to local treatment. His gums became swollen and tender and 
bled a Tittle. He bad had a gunshot wound of the left parotid region with a 
resulting left mastoiditis. Mastoidectomy had been performed. The only dis¬ 
ease he had had was typhoid fever at age of 13. His family history was 
entirely negative and his habits exemplary; there was no history of exposure 
to hemolytic agents. 

Physical examination showed an acutely sick man, temperature 99, breathing 
with some difiSculty and talking vrith evident throat obstruction. The skin, 
mucous membranes, and nails were very pale. There was a left sided facial 
paralysis resulting from the gunshot wound, and this side of the face twitched 
frequently. The left pupil was widely dilated and did not react to light, and 
the left eyelid could not be completely closed voluntarily. There was a hori- 
sontal scar over the left parotid. The left ear was completely deaf, with a 
sclerosed external auditory canal from which oozed a slight amount of puru¬ 
lent exudate. All the teeth were loose, the gums were swollen, boggy, and 
tender to touch. Tonsils greatly enlarged, ragged and cryptic, with a dull 
yellowish membrane over the left one. Submaxllliary, cervical, supraclavicular, 
inguinal and epitrochlear lymphatics were enlarged bilaterally. Lungs at this 
time were entirely clear. Heart showed a faint short systolic mitral murmur 
poorly transmitted; pulse 100, blood pressure 110-60. The liver extended 1.6 
inches below the costal margin and the spleen at this time descended 2 inches 
below costal margin on deep Inspiration. Abdomen otherwise negative. Geni¬ 
talia normal; no sign of a luetic primary lesion; venereal history denied. 
Reflexes were normal except for a slight amount of ankle clonus. Examination 
of ocular fundi showed them to be of very pale hue with pale vessels and a 
general haziness; edges of the discs were indistinct and the physiological cups 
were large. There was no leukemic spots and no characteristic changes of 
leukemia, though the general aig)earance was suggestive of this disease. 
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Laboratory work ,—^White blood cells on admi^ion were 52,600. They con¬ 
tinued to rise steadily, reaching 180,000 a few days before death. Hemo¬ 
globin gradually fell from 65 per cent to 30 per cent. There were 89 per cent 
lymphocytes 011 the first two counts, but a note was made by the laboratory 
that 20 per cent of the reported lymphocytes gave a peroxidase reaction and 
were myeloblasts, and the opinion was expressed that this was a mixed 
leukemia, having started as a myelogenous and terminating us a lymphatic 
type. A red c<iunt two days after admission showed 2,680,000; blood platelets 
112,560. Urine was at first negative, later showed a trace of albumin and 
many coarsely granular casts. Blood chemistry: N. P. N. 32, urea N. 9.2, uric 
acid 4.2, creatinin 1.9, sugar 107. Coag. time 2 minutes 40 seconds, bleeding 
time 55 seconds. Two blood cultures, the second taken the day before death, 
were negative. Blood Wassermann negative. Smears of ear discharge showed 
many pus cells. Gram negative bacilli and cocci and Gram positive cocci; 
culture showed 8taph, albua. 

The course of this patient was rapidly downward. The spleen continued to 
Increase rapidly in size. With cardiac exhaustion loud murmurs were heard 
all over the precoidium and moisture was evident in the lungs. Ho passed 
through a period of several days’ vomiting after several antemetic measures 
had been tried unsuccessfully. On September 17 he became delirious and 
seemed to be in a very weak and exhausted state. Death occurred at 4.11 a. m. 
on September 19. 

Autopsy showed enlarged mediastinal glands, leukemic spots distributed 
through the liver, kidneys, and right ventricle of the heart. Spleen weighed 
700 gms. and showed leukemic infiltration of three-fourths of its subdtance. 
On section a large proportion of the infiltrating cells were myeloblasts, as deter¬ 
mined by azur B stain and peroxidase reaction. 

In the way of therapy this patient was given intramuscular injections every 
other day of sodium cacodylate, and one Intravenous injection of 0.3 gm. 
neoarsphenamine. Local applications of Fowler’s solution and antiseptic 
gargles were used to the Vincent’s ulcer. Digitalis was used when the circula¬ 
tion began to fail. Consultation was held to determine the advisability of 
Irradiation and transfusion, but these measures were decided against. 

Case 2 (W. F. H. No. 22899).—^White male, age, 64; native of this country; 
entered hospital, ambulatory, August 26, 1926, with a diagnosis of splenitis. 
His chief complaints were weakness, loss of weight and strength, and a painless 
abdominal tumor. 

Family history .—^Mother and father dead; cause unknown. Three brothers 
and two sisters died of heart disease. One child of patient’s had died with 
heart di.soase. Family history otherwise negative. 

Past history .—lie had had malaria and typhoid fever in 1899, and lead poi¬ 
soning in 1916; no other diseases, operations, or injuries. 

Present illness .—In February. 1926, he had noticed a i)ain]ess lump in upper 
left quadrant of al>domen and had con-sulted a physician at this time. He was 
given arsenical tonics, which caused no regression in tlie size of the tumor, 
did not stop his loss of weight and strength, and which seemed to cause a 
profuse crop of large pimples and furuncles all over his body. Since present 
Illness patient had noticed blurring of vision in the evening; 10 years ago 
sudden unexplained deafness in left ear had occurred. Heart symptoms absent 
except for some edema of ankles in the evening. No cough or hemoptysis. 
Bowels had always been regular until recently when, with the Increasixig 
size of the tumor, he had become very constipated, and 
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freqnently. Had neyer had any urinary symptoms except some polyuria and 
dysnria years ago when working in turpentine a great deal. Nervous and 
marital histories irrelevant 

Physical examination. —Showed a well-developed man, 54 years old, able to 
walk about and in no acute pain or distress, though obviously weak and below 
his usual vigor. The whole body was covered with large pimples, a few of 
which had suppurated and become furuncles. Vision in each eye was 2-20; 
examination of eye grounds showed fundi to be lighter in hue than normal, 
with slight engorgement of the veins, which showed white lines in the middle. 
No hemorrhages, evidences of retinitis, or leukemic spots were present. Many 
teeth were missing. The heart was slightly enlarged to the left, and there was 
a poorly transmitted systolic murmur heard over the apex; rate and rhythm 
were normal. Lungs clear throughout. Abdomen markedly distended by a 
mass about the size of a football in left side, extending downward to the brim 
of the pelvis and medially to the midline. There was a small reducible right 
femoral hernia of short duration. Inguinal glands were enlarged and hard, 
veins over left leg were enlarged and prominent, though not definitely vari- 
cooed. Reflexes normal. Blood count on admission showed 3,240,000 red blood 
crils, with hemoglobin, 70 per cent, white blood cells, 187,000; polys., 60; 
lymphs, 3; eos., 8; has., 4; myelocytes, 18; normoblasts, 7. White cells con¬ 
tinued to rise, reaching a maximum of 325,000 on September 2, then gradually 
declining to 277,000 a few days before death. The percentage of myelocytes 
ranged from 18 to 40. Normoblasts were present in each count in from 7 
to 22 per cent Blood Wassermann negative. Urinalysis showed 1+ albumin, 
with many coarse and fine granular casts. Gastric analysis after a test meal 
showed a trace of blood, with normal HCl and total acidity. The splenic 
tumor shortly after admission began to increase r 'pldly in size, the increase 
being perceptible each day. With this enlargement there were progressive weak¬ 
ness and embarrassment of cardiac and respiratory functions. On September 
10 he was given 4-5 erythema dose of X ray over area of spleen. Two days 
later patient started vomiting, first greenish material, later solid and liquid 
fecal matter. All food was stopped by mouth and proctoclysis and hypodermo- 
clysis (2,000 c. c. per day) were started. After two days of fecal vomiting, 
blood chemistry showed an N. P. N. of 38, urea N. 26.1, uric acid 3, creatinln 
L3, and sugar 131. Surgical consultation for the advisability of interference 
for the intestinal obstruction and reverse peristalsis was obtained and opera¬ 
tion decided against. After the third day of vomiting, patient began to have 
Involuntary bowel movements and the vomiting ceased. He was immediately 
started on small doses of whiskey and small quantities of hard, dry carbo¬ 
hydrate food. This was well retained. Patient lapsed into a semiconscious 
state two days before death. Death occurred on September 18. No autopsy 
was obtained. 

Case S (G. C. No. 23417).—^Patient a white male, aged 33, of Greek nation¬ 
ality, bom in Constantinople. Entered hospital October 15, 1926. 

Diagnosis. —Influenza. 

Chief complaints. —Cough, fever, malaise, weakness, and abdominal tumor. 

Past history. —His occupation had been a cook for past 18 years. There was 
no history of exposure to hemolytic agents. Outside of hernia, which everyone 
in his family had, there is nothing worthy of note in the family history. 
Patient had had four infections of gonorrhea 10 years ago and several attacks 
at malaria at age of 16. Twelve years ago he was circumcised, and at this 
time he bled a great deal; since then he has had frequent bleeding from the 
nose and gums. 
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Present iUness. —^About 7% years ago, whfle he was in Enrope In the Army, 
he became very weak and started up a persistent vomiting. He noticed a lamp 
in his abdomen then. Medical consultation was had at this time without 
diagnosis of the condition. His vomiting continued at intervals for two months, 
accompanied by fever. During this time he lost 20 pounds’ weight. Six 
months after onset of symptoms he was diagnosed leukemia. Blood count at 
this time was, red blood cells, 1,500,000; white blood cells, 325,000. At this 
time X-ray therapy over the spleen was begun. Between 40 and 60 treatments 
were given and the spleen shrunk to 3 fingers’ breadth below costal margin. 
Benzol and other drugs were used without affecting a further reduction of the 
spleen or improving symptoms. After this series of irradiations, white blood 
cells were down to 20,000 and appetite and strength improved for about one 
year. Symptoms gradually returned. He was given 15 more X-ray treatments 
and spleen was again reduced in size. During the next few months he received 
physiotheraphy until symptoms again overcame him and he was taken to 
Memorial Hospital, New York. He received at this hospital 5 radium treat¬ 
ments at Intervals of six months, the last radium application being two weeks 
before his admission to the naval hospital and one week before the development 
of his acute chest symptoms. 

Physical examination showed a well-developed male with an abundance of 
well-preserved subcutaneous fat. The skin was of a yellowish anemic hue 
and was very hairy except over the area of the spleen, where epilation had 
occurred. Eyes normal to external examinations. Pharynx, injected; tonsils, 
small; bucchal mucosa, very pale; mouth, foul, with sordes over gingival 
margins, no bleeding spots; nasal mucosa acutely congested and infiamed. 
Chest emaciated, with sunken supra and infraclavicular fossae; respiration, 32; 
bronchial breathing over whole left chest anteriorly, posteriorly, and in axilla; 
occasional crepitant rAle along left scapula border, moist rfiles in both bases, 
posteriorly. Heart slightly enlarged to left, its left border blending with splenic 
dullness, there was a blowing systolic murmur over the mitral area, faintly 
heard over the aortic area, not transmitted to axilla or back. Blood pressure, 
124-60; rate, 134. Abdomen distended by large splenic tumor which extends 
from midway down left axilla well into pelvis and across midline nearly to 
rt. ant. sup. iliac spine. There was some vague abdominal tenderness, most 
marked in right lower quadrant. Spleen hard and not tender to pressure or 
manipulation. There was a large left and a small right indirect inguinal 
hernia, both incomplete. Left knee jerk, sluggish; Babinskis, normal; no 
edema, varicosities, ecchymoses, or evidence of hemorrhage. There was no 
general glandular enlargement so far as superficial lymphatics were concerned; 
cervical, submaxillary, supraclavicular, and inguinal glands of normal palpa¬ 
bility; no epitrochlears felt. 

This patient lived only days after entering hospital. Blood count on 
admission was red blood cells, 3,240,000; hemoglobin, 69 per cent; white blood 
cells, 74,450; polys., 70; lymphs., 5; has., 1; neut. myelocyte.s, 20; myeloblasts, 
2. On the day before death the blood count was: White blood cells, 226,000; 
polys., 82 per cent; lymph., 1; trans., 1; neut. myelocytes, 12; myeloblast-s, 2. 
Urinalysis showed a trace of albumin. Smears and cultures from the pharynx 
were negative for organisms of Vincent’s angina and diphtheria. 

Patient rapidly became weaker and very dyspneic, though he failed to 
develop any definite consolidation or infiltration process in the lungs. On 
October 20, five days after admission, he began to ooze blood from the left 
nostril. This was partially controlled by packing with adrenalin chloride, but 
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slight bleeding continned, draining into pharynx. Death occurred at 8.16 a. m. 
October 22,1826. The highest temperature was 103; pulse stayed between 110 
and 120; respiration continued to rise, reaching 48 on the day before death. 

Therapy in this case was limited* to the administration of digitalis as a 
SQi^rt to the circulation and symptomatic treatment, for the cough, sleepless¬ 
ness, and epistaxis. 

Autopsy revealed a huge splenic tumor, weighing 6,000 grams, filling the abdo¬ 
men and raising the left dome of the diaphragm. The liver was enlarged 10 
centimeters below right costal margin and showed multiple myelomata studded 
through it; small myelomata were present in both kidneys. 


XSSATHENT 07 OONOBBEBAL OPHTHALKIA* 

By B. C. Ebxbt, Llentenaiit Commander, Medical Corps, United States Navy 

With a view of determining the value of milk in the treatment of 
gonorrheal ophthalmia, a comparative study with some of the com¬ 
mon remedies was made during the past two years. During this time 
92 cases came under our observation. Of these, 41 received the com¬ 
bined treatment of subcutaneous and intramuscular injections of milk, 
in addition to local treatment with argyrol and mercurochrome. 
Twenty-six received local treatment alGne every two hours with boric 
add irrigation, followed by instillation of argyrol. Twenty-five 
cases were used as a control, receiving variou.s treatments as follows. 
(See chart) 

First, five were treated with 6 per cent argyrol. The second group 
of five received milk injections only. Third group of five received 
2 per cent silver nitrate locally. The fourth group were treated with 
1 per cent mercurochrome, and the fifth group was also treated with 
5 per cent argyrol. The reason for repeating the argyrol series was to 
confirm the satisfactory results obtained in the first group. To avoid 
lengthy discussion, we are omitting the history, symptomatology, 
diagnosis, and complications, and will confine ourselves to observa¬ 
tions of various treatments. 

Before the patient was admitted for treatment, laboratory diag¬ 
nosis (Gram’s stain) was made to confirm the clinical diagnosis. 

Comparing the 41 cases receiving the combined treatment with the 
26 cases receiving local treatment, no difference in time of response 
to treatment was noted. In both of these groups, cures were obtained 
in from 7 to 10 days if the eyes were properly cleaned and free of pus. 
Improperly cleaned cases frequently developed corneal ulceration. 

The miraculous improvements that are frequently attributed to 
milk therapy, such as disappearance of chemosis and pus within 24 
to 48 hours, were often observed in cases treated with argyrol alone. 


■Bead beam the SocMU do Mddlchie d’Haltl. Februarv. 1027. 
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as may be noted in Figures 1 and 2. Figure 1 shows case on admis¬ 
sion; Figure 2, 36 hours after treatment (local) was instituted. 

Comparing the controls, the first group of five was treated with 
5 per cent argyrol every two horn’s, after a preliminary boric-acid 
irrigation was made. One per cent atropine was instilled before 
treatment was begun. Lids and lashes were properly cleaned and all 
crusts removed. It is our opinion that comeal ulcers frequently fol¬ 
low minute abrasions due to dried secretions. This group responded 
to treatment in eight days. 

The second group was treated w'ith milk injections varying in 
amounts from 0.6 cubic centimeter in the new born to 6 cubic centi¬ 
meters in adults every second day. This group received no local 
treatment. Some of the milk used for injection was sterilized and 
some was unsterilized. The results obtained, as is noticed in the 
chart, were very discouraging. Every case developed corneal ulcers, 
two with perforations. Because of unfavorable results obtained in 
the other four cases, and no improvement noted after first injections 
in the fifth case of this group, milk injections were discontinued. In 
every case of this group local treatment was eventually instituted 
because milk did not give any satisfactory results. Cures were 
eventually obtained in periods averaging 13 days. 

The third group was treated with 2 per cent silver nitrate locally. 
The results were fairly good and only one case developed a comeal 
ulcer. Silver nitrate apparently is too irritating in acute cases. A 
marked conjunctival congestion seems to persist with silver nitrate. 
It should be used in more chronic cases on alternating days in con¬ 
junction with mild antiseptics. 

The fourth group was treated with 1 per cent mercurochrome. 
No ulceration resulted. (See chart.) 

The fifth group was treated with 5 pe^ cent argyrol. No ulcera¬ 
tions developed and the cases were cured in an average of 5.5 days. 

Antityphoid vaccine therapy for gonorrheal ophthalmia was not 
used. Reports obtained from one of our leading clinics in the States 
.show that argyrol must be used in addition to antityphoid vaccine. 
Then the cures are obtained in from 7 to 14 days. 

During the treatment of these cases two were of special interest. 
One, a male adult, disappeared immediately after diagnosis was 
made and did not return until a week later. When he returned he 
was well and developed no ulcers. The other, a young woman, re¬ 
ceived only three treatments with 1 per cent mercurochrome and did 
not return until the eighth day. In the meantime she developed a 
small ulcer, but this healed in two days. 
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CONOLUSIONS 

1. Milk injection apparently has no therapeutic value in the treat¬ 
ments of gonorrheal ophthalmia. 

2. Combined with local treatment, milk injection has no advantage 
over local treatment alone. 


PEENICIOTJS ANEMIA' 

Report of an Unusual Case 

By R. Krohn, Lieatenant (Junior Grade), Medical Corps, United States Navy 

M. B. W., C. T. M., Ret.; male, age, 39 years; white American; was admitted 
to United States Naval Hospital, New York, N. Y., February 7, 1927, as a 
stretcher case. 

Past hiaiory .—^According to his own word patient had always been in good 
health, but a civilian doctor who sent him to the hospital was communicated 
with. Patient first came under his observation in January, 1925. Diagnosis 
of cardiorenal disease with hypertension (170/110) was made, and patient 
subsequently improved. (No anemia at this time.) Patient again went to 
this doctor in January, 1927, at which time the intense anemia was discovered 
and he was sent to hospital. 

Family history .—Married nine years, three children living and well. Wife 
has had two miscarriages. 

Present history .—Chief complaints, weakness; “can’t breathe.” In Decem¬ 
ber, 1926, patient began to feel weak and tired and lacked pep. He became 
progressively worse until two weeks ago, when he w^as so weak that he had to go 
to bed. He has been very short of breath, especially during the past two weeks. 
His feet swell when he is up and about. Patient has vomited very occasionally 
during past six months—vomiting when it occurred was in the morning. There 
has been some diarrhea for past two and one-half months, but this has not been 
continuous and bowels and stools have been normal between periods of diarrhea. 
Appetite has been failing for past year and a half and is very poor of late. 
Tongue and mouth have been ” sore for some time.” Has had painful hemor¬ 
rhoids past two months. Nycturia two or three times past one and a half 
months. Patient also complains of numbness and tingling of hands and feet 
for past four months. Slight blurring of vision recently. 

Physical examhiatiofi .—Reveals a man of about the stated age apparently 
acutely ill and in a somewhat stuporous condition, well nourished, with no appar¬ 
ent lo.ss of w^eight. Very pale and anemic looking, pallor being of an icteroid 
tint. 

Mouth: Tongue smooth, papillae atrophied, deep red color, and very hyper¬ 
sensitive to touch. Mild stomatitis present, with slight bleeding from the gums. 
Two anterior molars decayed. Breath very foul. 

Byes: Conjunctivac show icteroid tint. 

Chest: Mild congestion at bases of lungs. 

Soft-blowing systolic murmur at apex of heart; not transmitted. 

Abdomen: Protuberant; suggestion of fluid wave, but thought to be due to 
excessive fat. 


^ From U. S. Naval Hospital, New York. N. Y. 
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Liver: Enlarged four fingers below costal margin. 

Spleen: Not palpable. 

Bectum: Small external hemorrhoids. 

Neurological findings .—Lower extremities: Some disturbance of sensation in 
both legs and feet. Difficulty in distinguishing between sharp and dull points. 
Above the right knee th&ce is an area about 15 centimeters in diameter in 
which there is complete anesthesia. Total loss of position sense of the toes of 
both feet is present. 

Upper extremities: No apparent abnormalties except a marked weakness of 
extensors of both hands (patient has a hard time feeding himself). 

Reflexes: Tendon reflexes slightly decreased. No ankle clonus. No Babinski. 
No Gordon. Rhomberg not tested. 

Course in hospital .—Patient on admission was apparently in extremis and 
he ran a rapidly fatal course in the hospital. The course was progressively 
downward and was neither interrupted nor apparently hastened by a blood 
transfusion of 500 cubic centimeters. He ran a daily remittent type of tem¬ 
perature while in the hospital, high points being between 99.5® and 102.5®. 
Eye grounds examination revealed many small hemorrhages in both eyes, asso¬ 
ciated with arteriosclerotic changes. Electrocardiograph indicated a severe 
myocarditis. Patient developed a bilateral wrist drop two days after admis¬ 
sion, which persisted until death, which took place February 16, 1927. 

Lahoraiory findings 



Blood chemUtry .—^February 12, 1927: Urea nitrogen, 81; uric acid, 13.2; 
creatinine, 3.8; sugar, 217. Blood Wassermann, 4 plus; Kahn, 4 plus. 

Urine .—^Examination of four difTerent specimens of urine shows specific 
gravity ranging from 1.010 to 1.012; negative for albumin and sugar; a few 
fine granular casts noted in one specimen. 

Phenolsulphonephthaline test shows marked diminution kidney function. 

Gastric analysis was not performed because of delirious condition of patient. 

Death occurred 10 days .after admission. Permission for autopsy 
was obtained and findings were recorded as follows: 

The subcutaneous fat was weU jinreserved and tinged a deep lemon yellow. 

Irimpa.—Passive congestion at the bas^ 

Heart .—Fat and fiabby; left ventricle hypertrophied; “tigering,” marked. 
Microscopic examination showed fatty degeneration. 

Lioer.—Enlarged and fatty. Microscopic examination showed extreme fatty 
degeneration. 
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Spleen .—Enlarged and appeared engorged; weight, 330 grams. Microscopic 
examination showed extreme passive congestion. The engorgement was so ex¬ 
treme as to encroach upon the pathological cellular proliferation, but there 
were observed many myelocytes, myeloblasts, megaloblasts, and normoblasts. 
There was pronounced proliferation of eosinophiles. 

Kidneys .—United in horseshoe fashion. Each one showed rather advanced 
nephritis. Microscopic examination showed a great proliferation of fibrous 
tissue replacing tubules and glomeruli. No signs of acute nephritis. 

Atria .—Longitudinal strim noted. Microscopic examination showed degenera¬ 
tion of lutima and the adventitia. There are occasional early gummatous foci. 

Stomach .—The gastric mucosa fi^owed pronounced atrophy grossly and 
microscopically. 

Bone marrow .—That of the ribs and right fibula, a little redder than normal 
out no pronounced changes grossly apparent. Microscopic examination showed 
numerous erythrogenic centers which were exceedingly cellular. The hyper¬ 
plasia was much more pronounced histologically than gross examination sug¬ 
gested. Among the erythrogenic centers, megalocytes formed the most prcuni- 
nent part of the picture; in fact, the megalocytes were the predominating cells 
in the majority of the centers. 

Sections of the liver, kidney, and spleen showed a pronounced hemosiderosis 
as demonstrated by the Prussian blue reaction. 

Anatomical diagnosis .—Pernicious anemia, syphilis, chronic nephritis. 

The unusual feature of this case which seems to merit its report 
is the association of pernicious anemia with both chronic nephritis 
and syphilis. Chronic nephritis of slight degree is often found asso¬ 
ciated with pernicious anemia and positive serological reaction for 
syphilis is not uncommonly found. However, both syphilis and 
chronic nephritis^ the latter of such severity as to cause death, asso¬ 
ciated with a true pernicious anemia is a distinct rarity. 

Before autopsy the first question brought up was whether we 
were dealing with a case of pernicious anemia or a severe second¬ 
ary anemia due to syphilis or nephritis. Syphilis may exceptionally 
produce a pernicious type of anemia—an anemia which improves on 
antiluetic treatment and does not recur. Many physicians do not 
believe a diagnosis of pernicious anemia in the presence of a 4+ 
Wassermann reaction justified until the therapeutic test has been 
applied. Stem, of a different opinion, writes as follows: 

It is not surprising to find serological evidence of luetic infection present 
with pernicious anemia and the association is not surprising in view of the 
prevalence of syphilis in hospital patients. Whether there is any causal 
relation between the two is always a pertinent but unanswerable question. 
Smiiiiis “ay be so protean in its manifestations as to present almost any group 
of symptoms, and it is particularly stated in writings on the subject that it 
may in fact cause an anemia of the i)ernicious type. When this occurs, how¬ 
ever, it is relatively early in the course of the infection and not associated with 
late manifestations such as tabes dorsalis. It is the experience of this clinic 
that perniiious anemia associated with late syphilis is not the result of lues, 
but is a separate entity and not affected by antiluetic treatment. In fact it 
usually makes it worse. 
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Cabot says, “It is not uncommon to find a mild secondary anemia 
in the course of an active attack of syphilis, but a pernicious anemia 
in this connection is certainly very rare.” The therapeutic test was 
not tried in our case, but we were evidently dealing with an old case 
of syphilis, as evidenced by the history of miscarriages, the syphilitic 
aortitis, and the absence of clinical signs of syphilis. 

The frequency of the association of chronic nephritis and perni¬ 
cious anemia is shown by the following figures. At the University of 
Pennsylvania, 36 per cent of pernicious anemias at necropsy showed 
parenchymatous nephritis and 24 per cent showed fatty cliange. At 
the Johns Hopkins Hospital, 83 per cent showed renal pathology, the 
most common finding being tubular degeneration, usually fatty. A 
mild secondary anemia commonly complicates chronic nephritis and 
rarely the anemia may become so severe as to resemble pernicious 
anemia, but in these cases the color index is usually less than one, 
there are few or no oversized red cells, no nucleated red cells, or only 
a few normoblasts, and no leucopenia but, rather, a leucocytosis with 
an increase in polymorphonuclear forms. 

The bilateral wrist drop foimd in this case was thought to be due 
to uremia, as motor paralyses are not rare in this condition. There 
was no indication of lead poisoning, which was considered as a pos¬ 
sibility before the true diagnosis was established. 

Death was probably due to a combination of nephritis and perni¬ 
cious anemia and, in the absence of the former, it would have been 
likely that the pernicious anemia would have gone on with its remis- 
si<ms and exacerbations. 


NBVHSITIO DIAZO BEACTIOH* 

With Bkpobt of Gasbs 

By W. J. N. Datis, Jr., Lieutenant (Junior Grade), Medical Corpa, United States Nayy 

This paper consists of a brief discussion of the diazo reaction on 
blood of patients suffering from chronic nephritis, and the report of 
three cases of chronic nephritis in whom a positive reaction was foimd- 
Andrewes, in England, while studying the van den Bergh reaction, 
found that when the protein-free filtrate from the serum of uremic 
patients was treated with Ehrlich’s diazo reagent, a characteristic 
pink occurred upon its being made alkaline. A short time later 
Becker, in Germany, also reported positive diazo reactions in certain 
nephritic cases. He believed that the clinical picture of uremia was 
not due to the retention in the blood of urea, uric acid, or creatinine, 
but that the toxicity was due to the retention of certain aromatic 
amino acids which normally are formed in the intestinal tract and 


' From U. 8. Naval Hospital, New York, N. Y. 
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excreted by the kidneys. He performed this test on the blood from 
a number of uremic patients, and in each case a positive reaction 
occurred. Then, as a control, he performed the test on the blood of 
non-nephritic patients, and in each case a negative reaction was ob> 
tained. Hewitt, in England, improved the technique of Andrewes, 
and confirmed the specificity of the reaction in cases of uremia and 
attempted to determine the substance causing the reaction. He came 
to a conclusion similar to that of Becker, namely, that it was some 
substance normally formed in the intestinal tract and excreted by the 
kidneys, but which in cases of marked renal insufficiency was retained 
in the blood. 

Babinowitch, in Canada, made a clinical study of the value of the 
diazo color reaction in the differential diagnosis of uremia. His find¬ 
ings confirmed those of Andrewes, Hewitt, and Becker, namely, a 
positive diazo reaction was found in patients showing marked reten¬ 
tion of waste products due to renal lesions such as advanced chronic 
nephritis. He also found this test positive in cases showing marked 
retention of waste due to acute surgical conditions of the kidneys. 

Blotner and Fitz performed the diazo test on the blood of 700 
patients with a variety of diseases, such as diabetes, syphilis leukemia, 
typhoid, subacute bacterial endocarditis, and also on 100 cases of 
cardiorenal disease with varying degrees of diminished function who 
did not have manifestations of chronic nephritis. In no case without 
renal insufficiency of a marked degree was even a faint reaction ob¬ 
tained. They performed the diazo test on 36 cases of advanced ne¬ 
phritis with marked renal impairment and found the test to be posi¬ 
tive in each case. Out of this group of cases 78 per cent died within 
one year of the time when the test was first found to be positive. 
Fourteen of these died within 1 to 8 days, five died within 16 to 28 
days, six died within 1 to 3 months, two died within 3 to 4 months, 
and onodied within 1 year. The positive diazo test was compared with 
the findings of the P. S. P. test and the blood urea nitrogen. A posi¬ 
tive test was not found in any patient who was capable of excreting 
more than a small per cent of the dye at the end of two hours. No 
definite relation was found between the initial positive diazo test and 
the concentration of the blood urea nitrogen. The following table 
shows their findings of blood urea nitrogen at the time when the 
diazo test was first found to be positive: 

Blood urea nitrogen mg. per 100 c. c. of blood) 

Number of cases; 


7 _ 28 to 60 

8 _ 61 to 80 

10_ 81 to 104 

7_105 to 150 

4_ 161 to 260 
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It would be of interest to know what the concentration of cre-< 
atinine was in each of these cases when the diazo test first was found 
to be positive. However, we can readily see the value of this test in 
eiabliu^ us to make an early prognosis in a case of chronic nephritis. 

Blotuer and Fitz cite two cases of supposedly chronic nephritis 
vith Hi^h-blood pressure and a considerable degree of peripheral 
arteriosclerosis, urine of low specific gravity with albumen and casts, 
and high-blood urea nitrogen. Both of these patients showed clinical 
vascular disease with the renal element as outstanding as the vascular. 
However, one of these cases showed a positive diazo test while the 
other gave a negative reaction. The patient with the positive reac-- 
tioo died in a little over a month, while in the case of the patient 
vn'K the negative reaction, under digitalis and rest, the concentra¬ 
tion of the urea nitrogen fell to almost normal and the clinical 
iJpoptoins disappeared. 

Case Rbpobts 

Cue I.-—D., a Veteratu’ Boreas patient, 82 years of age, was admitted to the 
United States Naval Hospital, Brooklyn, N. Y., on Mardi 25, 1927, complaining 
of vomiting and general weakness. He gave a history of chronic nephritis, 
otnrtliig about 1919, with frequent hospitalization since then, and Inability to 
work for past five years. At one time, he states, he was aimost blind. HU 
present trouble started a few months prior to admission, with severe occipital 
and frontal headaches and blurring of vision, but some relief from this was 
reported during the past week. Vomiting began a few weeks prior to admis¬ 
sion and has become progressively worse until patient is almost unable to keep 
anything down. Muscular twitcbings occurred a few days before admission. 
Family history is negative; venereal diseases are denied, and patient had not 
had any serious injuries or operations. 

Physical examination revealed an acutely ill white male of about 32 years 
of age, who was vomiting frequently and had a temperature of 98, pulse of 100, 
and respiration of 21. Positive physical findings: Skin was yellow, complexion 
pasty, muscular twitcbings. The heart was slightly enlarged to the left, with 
accentuated aortic second. Blood pressure 160/00. Abdomen revea'ed sli^t 
tenderness to palpation and liver was palpable. 

tABOBATOET FINDINOS 

Urine. —Straw colored; reaction, alkaline; sp. gr., 1.006; albumin, 3 plus; 
sugar, negative; and small granular casts. 

24-bour specimmi of urine showed 6 grams albumin per liter of urine. 

Blood count, —^Red blood cells, 1,870,000; white blood cells, 7,250; hemo¬ 
globin, 45 per cent; polys., 69 per cent; lymph., 29 per cent; trans., 2 per cent. 
Blood chenUttry. —Urea N., 90; uric acid, 9.8; creatinine, 22.6; sugar, 115. 
Nephritic diaeo reaction. —Four j^us. 

The patient continued to vomit after admission to ward, and the muscular 
twitchings continued in spite of eliminative treatment given. The patient 
appeared on the verge of uremic convulsions and coma. On Mardi 28 a Murphy 
drip of 10 per cent glucose solution was started becausq no nourishment coulc( 
71656—27-8 
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be taken by month. On the 29th this had to be discontlnned because of painfol 
hemorrhoids. The next day brought no particular change in his condition, but 
the following day, March 30, patient became semidelirious and had frequent 
conynlslTe seizures. He died at 2.30 p. m. March 30. 

AUTOPST FUnUNQS 

Urinary bladder had a diverticulum, apparently congenital, to the inner side 
of left ureteral orifice. At autopsy the divertlcnlnm was full of urine and 
compressed the ureter. 

The left kidney had apparently not increased in size since birth, but showed 
hydronephrosis on a miniature scale. 

The right kidney showed advanced chronic nephritis. It was small, untracted, 
and granular. 

The heart was hypertrophied but did not show any valvular disease. The 
aorta showed modmite sclerosis. 

Case 2. —R., a Veterans’ Bureau patient, 27 years of age, was admitted to 
the United States Naval Hospital, Brooklyn, N. Y., with a diagnosis of chronic 
nephritis and complaining of headache, with impaired vision and edema of 
extremities. He gave a history of edema of ankles while in the Army in 1918 
and has not been wdl since thoi. He has been hospitalized once for a disordw 
similar to present complaints. Present complaints began about seven weeks 
prior to admission, with pain in region of the heart and severe headaches, with 
spots before the eyes. About four weeks later swelling of the feet and lower 
eyelids, frequent nausea, and occasional vomiting occurred. Nycturia about 
twice a night has been present for about two months. Family and marital 
history was negative. All venereal diseases were denied. 

Physical examination revealed an anemic-looking white male of about 27 
years of age with normal temperature, pulse, and respiration. 

Positive findings were .—Slight peridental infection of gums. Tonsils chron¬ 
ically diseased. Heart was slightly enlarged to left, with accentuated aortic 
second sound. Blood pressure, 150/100. 

nABOBATOBT EXAMINATIONS 

Urine .—Straw color; acid reaction; specific gravity, 1.010; albumin, 2 plus; 
sugar, negative; occasional leucocytes and amorphous urate crystals. 

Twenty-four hour urine specimen (Febniary 9).—Showed 1,600 cubic centi¬ 
meters excretion with 5 grams of albumin and small granular casts. 

Mosenthal test (February 10). 


Tima ^ 

^ ; tlty 

Specific 

gravity 


1 

in ft. m . - . _ - _ . - 

i Cvbie 
( centi¬ 
meters 

35 

75 

1 100 
80 
155 
150 
200 

1.020 

1.012 

1.011 

1.012 

1.012 

1.011 

1.013 

Albumin, 1 plus. 

Total cblorioes, 5.2 grams. 
Total nitrogen, 4.8 grams. 

12 a. m....-... 

2 p- Tn_ _ _ _ _ __ _ __ _ 

4 p. m____I 

6 p. m...-.1 

8p. m.-.-.....-.1 

8 p. m. to 8 a. m..I 
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P. 8. P. teat: (Febmary 11) : 

Cubic Per 
centimeters cent 

First hour_ 100 2.5 

Second hour- 75 2.6 

Blood count: 

March 10, red blood cells, 8,410,000; white blood cells, 8,950; hemoglobin, 
70 per cent; polys., 70 per cent; lymph., 29 per cent; eosln., 1 per cent 
April 2, red blood cells, 2,800,000; white blood cells, 14,100; hemo- 
globlln, 35 per cent; polys., 79 per cent; lymph., 19 per cent; L. mononuclear, 
1 per cent; eosln., 1 i>er cent 

Coagulation time, 8 minutes. 

Blood chenUatry: 

February 7, Urea N, 4.1; uric acid, 4.2; creatinine, 6.6; sugar, 130. 

April 7, Urea N. 9; uric add, 10.2; creatinine, 11.2; sugar, 120; plasma 
CO^ 26. 

Nephritic diazo reaction (April 7).—Positive, 4 plus. 

A few days after patient arrived on the ward, foci of Infection were limited 
to the tonsils. Patient contracted a slight “cold” but soon recovered, and on 
March 15 his tonsils were removed. About 10 days later, after patient had 
been sent back to nephritic ward, he had oozing of blood from tonsillar 
fossae for about two days. From this time on patient did not appear to be 
doing well and on April 4 he started vomiting. He was placed on the critical 
list Blood chemistry at this time showed marked retention and the neidirltic 
diazo test was found to be positive^ 

During the next week patient continued to get worse In spite of eliminative 
treatment. He continued to vomit and finally could not take any nourishment 
by mouth. Murphy drip of 10 per cent glucose solution was then given, but 
finally patient expelled this. Patient gradually became comatose and died 
at 7.18 a. m., April 14,1927. 

No autopsy could be obtained., 

Caae S .—G, a Veterans’ Bureau patient, 30 years of age, was admitted to the 
United States Naval Hospital, Bipoklyn, N. Y., with the diagnosis of nephritis, 
<fiiTonlc, and complaining of edema of feet and legs, blurring of vision, and 
nycturia. He gave a h.story of being gassed In 1918. This was followed by 
albumin in the urine. About 1920 he had a uremic convulsion—had dyspnea, 
edema of ankles, headaches, and polyuria for a year previous. His relatives 
stated that he has had several convulsions since 1920. From that time on, 
till time of admittance, he had been hospitalized for this condition many times. 
Was last hospitalized at this hospital and discharged February 27, 1927, in 
telrly good condition. The concentration of creatinine in the blood was reduced 
from 5.4 to 2.3. A few weeks prior to admittance this time he noticed rather 
marked and persistent edema of the feet and legs. Blurring of vi.sion. with 
almost complete loss of vision in the right eye, and polyuria developed about a 
week before admission. Epistaxls has been occurring occasionally of late and 
dyspnea has gradually been becoming more marked. Family history negative, 
except that father died of carcinoma at age of 49. Medical history, childhood 
diseases, scarlet fever, tonsillitis, and infiuenza. 

Accidenta. —^Was gassed during war, 1918. 

Operationa. —^Tonsillectomy, 1918. 

Physical examination revealed an anemic looking white male of about 30 
years of age, appearing acutely ill. Temperature, pulse, and respiration were 
normal. Positive findings: 
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Skin was smooth, moist and pasty in ai^)earance, with pnffiness beneath 
the eyes. 

Beart was enlarged, tones were clear, snappy, and loud, with accentuated 
aortic second sound. There was a suggestion of a soft systolic blow at the base. 
Pulse was regular and full. Blood pressure, 220/129. 

Lungs revealed a few scattered rfiles, especially at both bases. 

Extremities revealed swelling of the feet, ankles, and legs almost to the 
knees, with slight pitting on pressure. 

Nervous system revealed fine tremor of the hands and lively reflexes, but no 
muscular twitdiings. 

lABOBATOBT nHDlNOB AND SPECIAL XZAlfINATION 

urine on admission (April 2), straw color; acid reaction; albumin, plus; 
sugar, negative; numerous leucocytes and small casts. 

P. 8. P. test .—^April 6, flrst hour, no color change; second hour, no color 
change. 

Mosenthal test .—(Binger modiflcatloD.) April 5. 


Time 

Qnan- 

tlty 

Specific 

gravity 


lO^a. m. 

C.c, 

60 

125 

65 

75 

60 

100 

1.011 

1. 011 

1.012 
1.011 

1. on 
1.011 

Albumin, 2 plus. 

Total chloride, 4 grams. 

Total nitrogea42.6 grams. 

Fluctuation. 

12'iiooQ__-... 

2 D. m.-. 

4 p. m. 

6 p. m.. 

8 p. m. 

Total. 

485 

a 001 


Night.—8 p. m. to 8 a. m., 160 cubic centimeters, 1.011. (This small amount 
appears, as all the night urine was not collected.) Albumin, 1 plus. Total 
chloride, 1.3 grams. Total nitrogen, 3.2 grams. 

Blood count .—Bed blood cells, 2,210,000; white blood cells, 8,960; hemo¬ 
globin, 60 per cent; polys., 70 per cent; lymph., 27 per cent; trans., 1 per cent; 
eosin, 2 per cent. 

Blood chemistry .— 

April 4: Urea N., 28; uric acid, 4.2; creatinine, 3.7; sugar, 88; plasma COa, 
30; nephritic diazo reaction, negative. 

April 12: Urea N., 75; uric acid, 4.5; creatinine, 9.0; plasma CO*, 20; 
nephritic diazo reaction, positive; van den Bergh, negative. 

Eye examination .—^April 2: V. O. D., 2/20-1-J 6; V. O. S., 16/20+J ili. 

There is definite albuminuric retinitis in both eye grounds and numerous 
hemorrhagic spots, especially in left background. 

Patient’s condition remained about the same as on admission, April 1, 1927, 
until April 9, 1927, when he began to complain of extreme nervousness and 
twitching in both legs. Uis vision had been practically nil since his eyes were 
dilated. He had frequent attacks of epistaxis and on April 11, 1927, he began 
vomiting and appeared much worse. Nausea and vomiting persisted in spite 
of eliminative treatment, and a Murphy drip of 10 pm: cent glucose solution 
was given in the hope of keeping up nutrition. This, however, soon bad to be- 
stopped, as patient would expel it immediately and diarrhea would continue 
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for several boors. Patient gradually became worse and was stnporous for the 
last few days. He became comatosed about April 16, 1927, and that nigbt 
Gheynes-Stokes respiration was observed. The next morning a marked peri¬ 
cardial mb was heard and patient died that afternoon, April 17, 1927, about 
4J20 p. m. 

AUTOPST FINDINGS 

—^Botb showed edema and passive congestion. 

Heart .—^The pericardial sac contained about 160 cubic centimeters of clear 
fluid. Over the pericardium were a few areas covered by a fibrinous exudate. 
The heart was considerably hypertrophied and weighed 470 grams. The endo¬ 
cardium and valves were negative. The aorta showed moderate sclerosis. 
Liver and spleen showed passive congestion. 

Lower ileum and the colon were hemorrhagic and acutely Inflamed. 

Sidneys were both granular and contracted, with cortex in each less than 1.5 
millimeters, and pelvic fat increased. The capsule stripped with difficulty and 
left a distinctly granular surface. Fibrosis was pronounced throughout the 
kidney substance. 

Adrenals, pancreas, prostate, and urinary bladder appeared negative. 


V IKWIN G STAND AND RADIO INSTALLATIONS FOR THE OFERATINO ROOK ‘ 
By A. Faeenholt, Captain, Medical Corpe, United States Navy 

A viewing stand of somewhat different proportions than those 
shown in dealers’ catalogues being required for use in the operating 
room of this hospital, a very suitable and sightly one was con- 
sb^cted by hospital labor, using iron pipe and pipe fittings and a 
wooden flooring. The stand accommodates five observers on each 
of the two decks, and it is possible to move it to any position which 
may be required in order to obtain a different viewing angle or for 
other purposes. 

The two floors are made of 1-ihch oak plants, 1 foot 8 inches wide 
by 8 feet ,long, cut to fit, and secured only by their own weight, 
lliese planks are oiled and may be removed for cleaning. Each 
deck has a seat running the entire length made of two rows of pipe. 

The frame is composed of 1^-inch ball pattern malleable-iron 
rail fittings and black iron pipe, and is of the following dimensions: 

B't. In. 


Length_8 

Height of back_6 9 

Height of front_4 8 

Total width_8 3 

Width of each deck_1 8 


* From U. 8. Naval Hospital, Great Lakes, III. 
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The separate parts, used in the assembly, are technically described 
as follows: 


Fittings — 1^-inch haU rail 

Pieces 

Standard elbows_•- 10 

Standard tees- 10 

Standard side opening tees_ 10 

Side-opening tees with side-opening left thread_ 6- 

Standard crosses_ 4 

Standard side-opening crosses_ 8 

Side-opening crosses with side-opening left thread_ 8 

Pipe—Black iron inch 

40-inch long right-hand thread, both ends_ 2 

40-inch long right and left hand thread_ 2 

29-ineh long right-hand thread, both ends- 20 

29-lnch long right and left hand thread- 32 

26i>4-inch long right-hand thread, both ends_ 2 

26%-inch long right and left hand thread_ 2 

23%-inch long right-hand thread, both ends_ 2 

23^4*inch long right and left hand thread_ 2 

22-inch long right-hand thread, both ends—*_ 2 

22-lnch long right and left hand thread_ 2 

17-inch long right-hand thread, both ends_ 8 

17-lnch long right and left hand thread_ 8 

13%-inch long right-hand thread, both ends_ 2 

13%-inch long right and left hand thread_ 2 

11%-inch long right-hand thread, both ends_ 2 

11%-lnch long right and left hand thread_ 2 

10-inch long right-hand thread, both ends_ 4 

10-inch long right and left hand thread_ 4 

8^-inch long right-hand thread, both ends_ 4 

81^-lnch long right and left hand thread_ 4 


The accompanying photograph shows the stand as at present in¬ 
stalled. This photograph also shows the use of radio in the operat¬ 
ing room. This accessory was easily installed and has been in use 
here for some months. It has proved to be of considerable value in 
certain cases operated upon under a local anesthetic. 
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THE NAVAL RESERVE 


THE YOIUHTEEB BESEKYE 
MmoAL Corps for Gbnebai. Sebviob 

Tricing is vohmtarg ,—^Men under 31 years of age are eligible for 
appointment in this class. Assuming that the medical man is 
physically qualified, he is appointed lieutenant (junior grade), MC-V 
(G), United States Naval Reserve. He is required to do nothing, 
but he may request training duty of 15 days each year. For this 
he may or may not be paid; if travel is involved, he may or may not 
be paid mileage. This will be explained below. All that need be 
said at present is the fact that all is voluntary; under the law, in 
time of peace, the deciding authority is the individual himself. 
Why, then, should he care or trouble himself about training dutyl 
Leaving such abstract, and yet very real, considerations as pleasant 
associations out of the question, it may be said that a desire for pro¬ 
motion prompts the young officer to request training duty. Six 
periods of training duty—one each year—^will make him eligible for 
promotion to the rank of lieutenant. 

Higher fay for reserve o-fficers. —^However, for the sake of illus¬ 
tration, let us assume that the young man has not raised a finger, 
•that 18 years have rolled by, when suddenly the country finds itself 
in a national emergency. A classmate who is qualified to do general 
practice is appointed at this time, also a lieutenant (junior grade). 
Another classmate who has become an outstanding specialist is com¬ 
missioned a lieutenant commander in the specialists’ class. Yet the 
man who has done nothing but hold his commission during the course 
of years receives a higher base pay than either of the above-mentioned 
classmates. The man just appointed lieutenant (junior grade) re¬ 
ceives a base pay of $2,000, the one just appointed lieutenant com¬ 
mander receives $3,000, while the lieutenant (junior grade) with 18 
years’ service receives $3,120. In addition, each receives rental and 
subsistence allowances for himself and dependents, if he has any. 
However, in case of such a national emergency, there would be an 
expansion of the naval service and promotion would become rapid 
immediately, so that even our rather neglectful friend would become 
at least a lieutenant and, in consideration of 18 years of “ service,’^ 
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would receive a base pay of $3,900 instead of the $2,400 he would get 
had he no such “ service ” to his credit when he received his promotion 
to rank of lieutenant. 

Again, for the sake of illustration, let us assume the young man is 
determined to forge ahead. And let us assume further the highly 
improbable possibilities of a Congress through a long series of years 
turning a deaf ear to the insistent demands of the country for in¬ 
creased appropriation for training of the United States Reserve 
Forces. Let us also assume that the young man’s application for 
training arrives each time after all the limited funds have been obli¬ 
gated. He is determined, and also knows the stimulating effect of a 
change of environment and interests. 

He requests and claims permission to report for a two-weeks’ 
period of training at a naval hospital of his own choice, and motors 
over to spend part or all of his vacation thus. He receives no pay. 
Tet he gets in touch with hospital work, spends a pleasant two 
weeks, and receives credit for the training period. In six years, he 
receives a promotion to the rank of lieutenant, and in six more to 
lieutenant commander. At the end of 18 years he is high up on the 
list of lieutenant commanders, and, when selected to be a commander, 
his 18 years of service will make a favorable impression on his pay 
check. But the assumption that a man would be taking training year 
after year without expense to the Government is extreme and im¬ 
probable. He would soon learn that his application might be sent to 
the commandant early in the year, before the limited funds are obli¬ 
gated. He would thus get his training with pay and, in a great 
many instances, when distances traveled were not too great, would 
receive his mileage also. And, of course, the more the reserve officer^ 
want training, the more fimds will Congress be persuaded to appro¬ 
priate. And as the country realizes how dependent it is for its 
welfare in peace and war on a strong Navy, Congress will become 
convinced of the wisdom of this form of insurance and will appro¬ 
priate larger amounts for training of naval reserves. 

WUh or without pay .—^In this connection, it might be well to 
explain why officers of the reserve perform training duty sometimes 
with pay, at other times without pay j why sometimes mileage is paid 
and at other times not. 

Congress appropriates a certain sum of money for the training of 
the Fleet Naval Reserve. Over and above this amount an additional 
small sum is appropriated for training the Volunteer Reserve. Only 
a portion of this second sum is available for training of the medical 
officers. As the applications are received by the commandant, he 
grants the training duty with pay as long as the money lasts. Any 
further applications can only be granted without expense to the 
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Government, there being no more money available. Nor would it be 
to the best interests of the service to spend for mileage of one officer 
residing at a great distance a sum which could pay the mileage of two 
officers residing nearer. 

There are times when a reserve officer can not be permitted to 
perform training duty without pay, even though he may be willing 
to pay his own transportation. It is thus when all the available 
facilities are already taxed to the utmost. 

Eligible for transfer to Fleet Reserve .—^The medical officer in the 
Volunteer Reserve is eligible for transfer to the Fleet Reserve when* 
ever there is a vacancy in the Fleet Reserve in his vicinity. 

Promotion to the next higher rank in the Fleet Reserve may take 
place in four years. (See below under Fleet Reserve.) 

Precedence advantages. —H-1710 (Naval Reserve Regulations). In time of 
peace, officers of the Naval Reserve shall take precedence with but after officers 
of the same rank or grade in the regular Navy. When mobilized with the 
regular Navy for war or national emergency, officers of the Naval Reserve shall, 
for the duration of the war or national emergency, take precedence after the 
Junior of their resi)€Ctive ranks or grades in the regular Navy on date of such 
mobilization. Officers of the Naval Reserve of and above the rank of lieutenant 
commander, who are selected for advancement in accordance with the provi¬ 
sions of article H-1721, shall, when so advanced, take precedence during the 
then existing war or national emergency with officers of the regular Navy of 
the same rank or grade in accordance with the dates stated in their com¬ 
missions. 

H-1721. (1) In time of war or national emergency, officers on the active list 
of the Naval Reserve employed on active duty shall be advanced in grade and 
rank up to and including the rank of lieutenant commander with the officers of 
the regular Navy with whom or next after whom they take precedence In 
accordance with this act, and such officers of and above the rank of lieutenant 
commander shall be eligible for selection upon recommendation by a board 
appointed, constituted, and approved as required by law for the regular Navy^ 
and when so selected shall be eligible for advancement, either temporary or 
permanent, to the next higher grade or rank in the Naval Reserve corre¬ 
sponding to such higher grades or ranks as may then exist on the active list of 
the regular Navy, in such numbers for each grade or rank as may be prescribed 
from time to time by the Secretary of the Navy. 

(2) No officer of the Naval Reserve shall be advanced to a higher rank until 
he has qualified therefor by such mental, moral, professional, and physical 
examinations as the Secretary of the Navy may prescribe, 

(8) All officers of the Naval Reserve who may be advanced to a higher grade 
or rank shall be allowed the pay and allowances of the higher grade or rank 
frmn the dates stated in their commissions, 

(4) The provisions of tliis article shall not apply to officers who have been or 
may hereafter be retired from the Naval Reserve Force or the Naval Reserve. 

FoaidOB CoMMi 8 Si 0 NEa> Omems or the Rboulab Navy 

To retam date of rank. —^These, when appointed in the Volunteer 
Naval Reserve, retain the same date of rank in their reserve commis- 
don which they had in the regular Navy, if appointed in the reserve 
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within four months of their separation from the regular Navy. They 
may be transferred from the Volunteer to the Fleet Reserve with the 
permanent rank held by them in the regular Navy. 

Promotion advantages .—After the time served in a grade in the 
regular Navy and in the reserve amounts to six years (in case of lieu¬ 
tenant (junior grade) and lieutenant), these officers may be recom¬ 
mended for promotion. Each case is decided on its merits. For 
example, a man who served his interne year in a naval hospital, then 
resigned, applied for appointment, and was appointed in the Volun¬ 
teer Reserve and did nothing more, when applying for promotion 
would not be likely to be recommended for promotion. But, if during 
the five years following his service in the regular Navy, he had com¬ 
pleted at least two training periods in the Naval Reserve, the bureaus 
concerned would feel that he was seriously interested in the naval 
service and would most likely recommend that he be promoted. 

Entitled to umfc/i'm gratmty .—^If transferred to Fleet Naval Re¬ 
serve, he is paid uniform gratuity; also, if called to active duty in 
time or war or national emergency. (See details under Fleet Naval 
Reserve.) 

Precedence advantages. —H-1709 (Naval Reserve Regulations). Former 
officers of tbe Navy or Coast Guard who, within four months of separation 
therefrom, are appointed in the Naval Reserve after July 1, 1926, in the same 
ranks or grades as last held by them in the Navy or Coast Guard, shall take 
precedence among themselves and with other officers of the Naval Reserve 
according to the dates of the commissions or warrants held by them in the 
Navy or Coast Guard when separated therefrom. 

MEDICAL COBPS FOB SPECIAL SEBVICE 

Membership .—^This class is composed mostly of specialists who are 
members of organized units. In case of a national emergency, each 
man in these gi'oups will continue to follow his specialty and will go 
everywhere with his unit, his associates in civil life. His position in 
the Navy organization is relatively fixed and, in case of war, he will 
not be subject to confusion and chance as will his civilian colleague. 
He holds a ceilain rank and is sure that he will hold at least that 
rank, and will probably be given a higher one shortly after being 
called to active duty. His years of service which he has accumulated 
by holding a commission in the Naval Reserve will place him in a 
higher pay period than his colleague who may be appointed from 
civil life at the time—assuming that the civilian will receive as high 
a rank, which is unlikely. 

Promotion. —H-3602 (Naval Reserve Regulations). In time of peace special- 
service officers will be eligible for promotion to the next higher rank or grade, 
but not above lieutenant commander, only when In their professional attain¬ 
ments they have made such a marked Increase as would Justify a commission 
in the higher rank or grade If they are being appointed in the reserve for the 
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tint dme. They most be recommended for promotion by the appropriate 
bureau or office under whose cognizance they would come in war time. The 
decisions as to whether they are entitled to promotion or not will be a function 
of the Naral Bzamining Board. 

In time of war promotion is in accordance with paragraph 1, 
H-1721, Naval Beserve Regulations. (See under “ Precedence 
advantages, Volunteer Reserve medical corps for general service.”) 

Training and pay .—No training is required. These officers, being 
carried for duty as specialists, will be expected to follow their 
specialty in which already trained. They receive no pay in time of 
peace, as a rule, but may be ordered to training duty with pay upon 
their own request. 

Social advantages .—^These groups may hold social gatherings, give 
dinners, etc., at which comradeship and esprit de corps may be 
fostered. If in vicinity of naval hospitals they may find much of 
common interest with the regular staff of the hospital. 

Appointment .—^AU appointments or transfers are only at the foot 
of the list of lieutenants, junior grade, except in case of former 
medical officers of the regular Navy, who may be transferred from 
the Volunteer Reserve with the permanent rank held by them in 
the regular Navy. These are carried on precedence list as extra 
numbers, and do not block the promotion of other reserve officers. 

Training required and pay therefor .—^In time of peace officers of 
the Fleet Naval Reserve * * ♦ shall perform 15 days’ training 
duty each fiscal year unless excused therefrom for good and sufficient 
reasons. For this period they receive the same pay as an officer of 
the Regular Navy of the same rank and length of service. For each 
drill or period of appropriate duty not to exceed 60 days in one year 
a lieutenant or lieutenant, junior grade, receives one day’s pay. Offi¬ 
cers above the rank of lieutenant who satisfactorily perform not less 
than four periods of appropriate duty during any full calendar 
month shall receive compensation at the rate of $500 a year. 

Uniform gratuity .—Upon being appointed in the Fleet Naval 
Reserve, an officer shall be paid $100 for purchase of required uni¬ 
forms and thereafter he shall be paid an additional sum of $50 for the 
same purpose upon completion of each period of four years in the 
Fleet Naval Reserve. In time of war or national emergency, a further 
sum of $150 for purchase of required uniforms shall be paid to officers 
of all classes of the Naval Reserve when they first report for active 
duty. 

THB PLEET EESEEVE 

Promotion. —^For purposes of promotion the officers of the Medical 
Corps are arranged in a precedence list in the order of their seniority 
and frmn the grade of lieutenant commander down are promoted in 
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this order to fill vacancies in the various grades. The total number^ 
exclusive of extra numbers, shall be distributed in the proportion of 
16 in the grade of lieutenant commander, to 37 in the grade of lieu¬ 
tenant, to 47 in the grade of lieutenant, junior grade. To be eligible 
for promotion the officer must have performed 60 days’ active or 
training duty in the grade in which serving, and must have not less 
than 4 years’ service in the grade of lieutenant, junior grade, or lieu¬ 
tenant, as the case may be. 

HIOHEE OBADES OB BAinCS AVTHOBIZBl) 

The number of officers who may be carried in these higher grades 
is the combined number in all classes of the Naval Reserve: Fleet, 
Merchant Marine, and Volunteer. 

For recruiting, organization, administration, training, inspection, 
and mobilization of the Naval Reserve, the following percentages of 
officers in the higher grades or ranks are authorized: 

In the staff, twenty-four one-hundredths of 1 per cent of the 
actual number of enlisted men regularly assigned to divisions or other 
organized units of the Fleet Naval Reserve who are entitled to pay. 
Tlie total number of staff officers shall be equally divided in each 
grade, as nearly as may be, between the Medical Corps and the 
Supply Corps. The actual number of staff officers so commissioned 
in higher ranks shall be commissioned in the proportion of 8 in 
the rank of captain to 16 in the rank of commander. 

It will be seen that any increase in the size of the Naval Reserve 
win create vacancies in the upper grades, so that promotions to those 
grades may take place much earlier than might be expected from a 
superficial inference. 

IDENTinCATlOR 

Learning Umted States .—Commandants of naval districts are au¬ 
thorized to approve requests from officers and enlisted men of the 
Naval Reserve for permission to leave the United States or its posses¬ 
sions. Members of the merchant marine Naval Reserve will not be 
required to obtain permission on each trip, while following their 
professions in the merchant marine, but should keep the commandant 
advised of their occupation and addresses. 

Passports .—^Members of the Naval Reserve who leave the United 
States to visit foreign countries where it is necessary to have pass¬ 
ports should forward a copy of their authority to leave the United 
States to the State Department with their applications for passports. 

Advantages .—^While these provisions are primarily for the con¬ 
venience of the Government, the reserve officer benefits by them. 
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Should his citizenship be in question or his passport lost, his identity 
can quickly be established by any consul or diplomatic representative 
of the United States by furnishing the Navy Department such details 
as date of birth, date of his commission, his height and weight. 

CEAS.ACT2B OP TBAXPHra DITTY 

In the Bulletin of the St. Louis Medical Society, of October 6,1927, 
under the heading, “What we saw in a Navy hospital,” the editor. 
Dr. B. B. H. Gradwohl, a lieutenant commander in the Medical 
Corps of the volunteer general class. United States Naval Reserve, 
presents the point of view of the reserve officer. For the benefit of 
those who can not refer to the original, it is given in full below: 

It may be InteretitiDg to learn a Navy Medical Reservist’s impressions of a 
modem United States Navy hospital. We did our yearly 15 days’ tour of duty 
last summer at the United States Navy hospital at San Diego, Calif. 

Reporting for duty at the district commandant's headquarters near the harbor 
front of this banner city of southern California, we were instructed to take 
bag and baggage to the hospital, which is situated on land donated to the Gk>y- 
^mnent by the city of San Diego, adjacent to beautiful Balboa Park (Just as 
if a hospital were located in the heart of our own Forest Park). Upon a high 
eminence stands sentinel-like a three-story building, of stuccolike finish and red- 
tUed roof, about a half city block long, commanding a panoramic view of the 
city and harbor. A long ravine slopes in front Passing the Marine guard at 
the gate we note the well-trimmed lawns and immaculately kept sidewalks— 
not a speck of dirt, not a sign of refuse—^all in true Navy spotlessness and ever 
maintained so through the never-ending vigilance and inspection of the efficient 
*"exec.,*’ Captain May. Entering the building one runs the usual Navy gauntlet 
of the officer of the deck, the executive officer, and finally into the august pres¬ 
ence of the commanding officer, Capt. Raymond Spear. While Captain Spear— 
if we may be pardoned for going into personalities—is all that a Navy captain 
should be—an officer and a gentleman—^he is genial and kind, and affable, and 
quickly makes one feel at home. In the consultation room he is a keen and 
accomplished diagnostician, and in the operating theater as capable a surgeon 
as we have had the opportunity of meeting elsewhere. But let ns go in. We 
find that this is a quadrangular building of Spanish type of architecture truly 
becoming the geography and climate of the place. In a large patio, traversed 
by fiower-bordered walks, there stands a beautiful water fountain, also sur- 
nmnded by growing plants and fiowers. 

Back of the main building are service buildings, morgue building, electrical 
department, garage and Red Cross buildings, nurses’ quarters, etc. The hos¬ 
pital has its medical departments divided off in the usual fashion, its surgical 
wards, one wing devoted to urology, first floor to venereology and second floor 
to surgical urology. At one end of the quadrangle on the first floor is a 
completely equipped radiological department with apparatus for both diagnostic 
and therapeutic purposes. The second floor of this building houses the clinical 
laboratory, complete in every detail. Directly facing this at the other end 
of the quadrangle stands the surgical department with operating theater. 
Just beyond is the orthopedic department Communication from one part of 
the building to the other is accomplished along a porticolike structure running 
outside ea^ floor. The medical department is offleed directly over the main 
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entrance, with a very complete medical library and attendant for same. In 
this room is held the weekly conference of the medical staff. 

At each patient's bed is a radio attachment, furnished by the Red Cross, 
with a headpiece so that every patient could entertain himself with the radio 
at all times. In one building there is a radio-control man who is constantly 
on duty. 

We have only sketched the bare details of the building. Just to the south a 
large addition is now under construction which will house a few hundred 
more patients. The present bed capacity is approximately 700. The patients 
come from the enlisted personnel of the training station, from the Marine base,, 
from the destroyer base, from the naval air station, from the Padfle Fleet 
when in or near San Diego, from the Army, Navy, and Marine retired oflteer 
and enlisted group living in or near San Diego, and from the local Veterans’ 
Bureau. In passing, it may be added that there is a large out-clinic depart¬ 
ment, with a half dozen medical officers devoting all their time to same, caring 
for the Navy families of the city, which run into several thousands. 

The staff is organized as follows: A commanding officer, an executive offlomr,. 
chief of surgery, medicine, urology, orthopedics, radiology, clinical laboratory,, 
oto-laryngology, neuropsychiatry, dentistry. The staff is highly specialized, all 
heads of departments having been well trained in their specialties. One officer 
has charge of the electrocardiogram with proper assisting personnel. The- 
departments with which the writer came most Intimatdy in contact were tbe- 
laboratory, radiology, and urology. The laboratory was in charge of Lieut. 
Commander H. S. Sumerlin, a very capable and painstaking pathologist He 
has a very well trained staff. The laboratory work is quite extensive. Reports 
show around 4,000 laboratory q)ecimens per month. This means a tremendous 
amount of time and skill. Routine blood pictures, serology, and urines are 
performed on every patient 

The radiological department is in charge of Capt. T. W. Raison, well known 
among radiologists us a man of vast experience and judgment. Urology is in 
charge of Commander H. A. Garrison, who is intensely Interested in diagnosis 
and treatment of these diseases. Complete cystoscopic rooms permit him to go 
over these patients in the customary complete manner of the trained urologist. 
Lieut. Commander O. R. Goss has charge of oto-laryngology. His department 
is very capably bandied and an enormous amount of operative work is admirably 
performed. 

The " youngsters ” of the staff are all junior lieutenants or internes. Under 
the arrangements introduced into the Navy Department by Surgeon General 
Stitt a few years ago internes are selected from the class A medical schools, 
given one year’s training with pay, etc., of above rank, with the privilege of 
remaining in the Navy at the expiration of their internship. A large percentage 
elect to remain. At the end of the year, if they remain in the Navy, they are 
sent out on ships for sea duty or to our far-flung island stations for tro];dcal 
medical tmining, in places such as Guam, Manila, or China. Instead of the 
rather obsolete and unsatisfactory method of recruitment of medical officers of 
former days, we are now getting the best material possible to build up this 
service. These internes get wonderful training under most ideal conditions. 
Naturally these positions are much sought after and are obtained only after 
rigid medical and physical examinations. 

The “ intermediate staff,” or officers between the chief grade and the internes, 
are medical men who have been in the service from 6 to 10 years. These men . 
are very much oa their toes at all timss. 
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NURSE CORPS 


HI8T0ET ov inmsiHO nr the hayt 

By J. Bbatucb Bowican, Superintendent, Nary Nurse Corps 

Foaxwom 

By way of interest a few words about the establishment of the 
Bureau of Medicine and Surgery are recorded. Hie act of August 
31, 1842, Chapter OGLXXXVI, Statute 5, page 579, is in pert as 
follows: 

Snx 2. And he it further enacted That there shall be attached to the Nayy 
Department the following bureaus, to w:t: 

1. A Bureau of Navy Yards and Docks. 

2. A Bureau of Construction, Equipment, and Bi^jiairs. 

3. A Bureau of Provisions and Clothing. 

4. A Bureau of Ordnance and HydrograjAy. 

5. A Bureau of Medicine and Surgery. 

Sac. 3. And he it further enacted, That the President of the United States, 
by and with the consent of the Senate, shall appoint • • • fnnn the sur¬ 
geons of the Navy a Chief of the Bureau of Medicine and Surgery, who shall 
receive for his serv'ces two thousand five hundred dollars per annum. 

8*a 5. And he it further enacted, That the Secretary of the Navy shall 
assign and distribute among the said bureaus such of the duties of the Navy 
Department as be shall judge to be expedient and proper; and all the duties 
of the said bureaus shall be performed under the authority of the Secretary of 
the Navy, and their orders shall be considered as emanating from him, and 
dull have full force and effect as such. 

It will be noted that the only bureau that has suffered no change 
in title is the Bureau of Medicine and Surgery. It is also noted that 
the Bureaus of Engineering, Navigation, and Aeronautics, and the 
Office of Naval Operations were not crested among the original 
bureaus. 

The first Chief of the Bureau of Medicine and Surgery had no 
rank conferred upon him by virtue of his office, and he did not have 
the title of “ Surgeon General of the Navy.” The first chief of this 
bureau was William Paul Crillon Barton, a surgeon in the Navy, 
who served as chief from September 2, 1842, to April 1, 1844. The 
first Surgeon General of the Navy and chief of the bureau was 
William Maxwell Wood, who served as chief of the bureau from 
July 1, 1868, to October 31, 1871. From March 3, 1871, to October 
71655—27-9 128 
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31, 1871, he had the title of Surgeon (General of the Navy and the 
relative rank and pay of commodore. William Knickerbocker Van 
Beypen was the first Surgeon General of the Navy to have the rank 
of rear admiral and the pay and allowances of brigadier general. 
William Clarence Braisted was the first Surgeon General of the 
Navy to have the rank of rear admiral and the pay and allowances 
of major general. 


In 1811 the Secretary of the Navy asked Doctor Barton, a surgeon 
in the Navy, who afterwards became the first Chief of the Bureau 
of Medicine and Surgery, “to throw together on paper such ideas 
as he entertained respecting the proper and systematick mode of 
conducting hospitals and institutions for the sick.” The Secretary 
had been asked to prepare a report for the next meeting of Congress 
but felt that a medical man was more competent to treat the subject. 
Doctor Barton prepared his paper for the Secretary, but, as the time 
was short, it was not so complete as he wished. A little later, when 
he had more time, he amended the paper somewhat and made numer¬ 
ous additions to it. In 1814 it was published imder the title of “A 
Treatise Containing a Plan for the Internal Organization and Gov¬ 
ernment of Marine Hospitals in the U. S., together with a Scheme 
for Amending and Systematizing the Medical Department of the 
Navy.” A copy of this book is in the Bureau of Medicine and 
Surgery and is treasured very highly. It is full of valuable and 
historical information. 

Doctor Barton was a young-surgeon and a perfect novice in the 
routine of ship duty. He had but recently left the Pennsylvania 
hospital, where everything was systematized and order and routine 
made the practice of medicine a pleasure. It distressed him very 
much to find that the ships of the Navy were so poorly equipped to 
care for the sick and he felt that the work of the Medical Department 
was of very little account because of the lack of supplies of all kinds, 
and even lack of suitable space for the sick men. He communicated 
his discouragement to some of his fellow officers aboard ship and 
expressed the feeling that he no longer wished to continue as their 
medical attendant if conditions were to be so deplorable. He re¬ 
ceived much encouragement from the officers and every effort was 
made to procure the necessary comforts for the care of the sick. 
In the preface of his book he states, “ In this situation on board of 
a ship just refitted, commissioned, and equipped, I found myself 
without half the comforts and necessaries for the sick that the hos¬ 
pital department should have been supplied with; yet this depart¬ 
ment had been reported as replenished with every requisite article 
for a cruise of two years, and, together with the medicine chest, had 
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cost the Government $1,500. There were neither beds for the sick, 
sheets, pillows, pillow cases, nor nightcaps—nor was there a suffi¬ 
ciency of wine, brandy, chocolate, or sugar; and that portion which 
the storeroom contained of these articles was neither pure nor fit 
for sick men.” 

With the aid rendered by the officers aboard ship who could under¬ 
stand his feelings, many improvements were made, and he states, 
“I was not long concluding, that if proper steps were taken to fur¬ 
nish the ships with sick necessaries of a proper kind, the practice of 
medicine and surgery in the Navy, could be rendered not only more 
beneficial to the sick, but less offensive to the humane feelings of the 
medical officer.” 

There were no naval hospitals at the time Doctor Barton wrote 
his treatise but he made many recommendations concerning them. 
Even as long ago as this, 1811, he recommended that among the 
officers of the hospital, nurses should be included. Of them he says: 

The nurses, whose number should be proportionate to the extent of the hos^ 
pital, and number of patients, should be women of humane dispositions and 
tender manners; active and healthy. They should be neat and cleanly in their 
persons; and without vices of any description. They should reside in small 
convenient apartments adjoining the wards they belong to. They are to attend 
with fidelity and care upon all the sick committed to their charge; should 
promptly obey their calls, and, if possible, anticipate their reasonable wants. 
They should administer all medicines and diets prescribed for the sick, in the 
manner and at the times specified in their directions. They should be watchful 
of the sick at all hours, and should, when required, sit up with them at night. 
They should attend the physician and the surgeon in their visits to the wards, 
to give information respecting the patients, and to receive orders and directions. 
They should make all the beds, and keep the wards clean and should report to 
the assistant physician and surgeons* mates, whenever it is necessary to have 
them washed; and should not wet them, when they think proper, for the sake of 
the sick, to omit it at that time. They should report all sudden changes in the 
disorders of the sick, and all deaths, immediately to the assistant physician 
or surgeons’ mhtes. They should obey punctually all orders from their supe¬ 
riors; and should exact a ready acquiescence in their commands, from the 
attendants under them. 

When it is considered that Florence Nightingale, whose history 
needs no comment, was not born until 1820, the remarkable fore¬ 
sight of Doctor Barton in recommending, as early as 1811, that nurses 
be included among the officers of the hospital is astonishing indeed. 
After all, more than a century later his ideas of what nurses should be 
and do are not at all ludicrous, and one can easily detect to-day in the 
progress or evolution of the nurse that nurses need and should have 
the same qualifications and ideals as a fotmdation of all nursing 
work that Doctor Barton deemed necessary at that time. 

In the early history of the Navy afloat, the care of the sick and 
injured devolved upon the surgeon and the surgeon’s mate, with the 
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assistance of members of the crew. The designation of the help^ 
was changed from time to time, and he was a man of no special 
training or experience in the care of the sick. Some of the older 
retired men tell of very thrilling experiences at the hands of these 
appointed nurses, who, after all, having had no teaching in that line 
of work, could not be expected to be a finished product 

The discipline in military and naval hospitals has been of great 
help in the care of the sick. The patients are expected to Iwlp in 
every way possible, and in Doctor Barton’s book he recommends cer¬ 
tain rules for the government of the patients. The first ones are 
interesting and amusing— 

Every patient in the hospital shall be obliged to wash his face and hands and 
comb bis hair before breakfast. Those patients who are unable to perfonn this 
ablution themselves must be assisted in doing it or have it dcme for them by 
their neighbor patients or nurses of the ward. Such patient must be washed 
with lukewarm water. 

If any convalescents or pensioners neglect or refuse to perform this process, 
the nurse must deny them their breakfast until it is done. 

All patients in the hospital shall be obedient to the proper and l^al orders 
of the nurses, assistant nurses, ward master, steward, matron, and indeed all 
persons in authority. 

It shall be the duty of patients in a sick ward to rediH'ocate and intervdiange 
with their fellow patients and sufferers in disease, such little ofSces of kind¬ 
ness, humanity, and attention, as they may be able to afford for the comfort 
and convenience of the whole. 

Conditions improved gradually in the nursing work of the Navy, 
but it was not until June 17,1898, that an organized nursing unit was 
established by act of Congress. This unit was called “ The Hospital 
Corps of the United States Navy,” and its designation is the same 
to-day. The growth and development of the Hospital Corps has been 
gradual, but sure, and to-day this corps is one of which the Bureau of 
Medicine and Surgery has every reason to be proud. It earned for 
itself an enviable record during the World War and its members 
were in the front ranks at every battle, or wherever there was any 
action. Over 60 per cent of the Hospital Corps of the Navy serving 
with the marines overseas were decorated, either by the French, 
English, Belgium, Italian, or their own Government. Not only in the 
Navy is the Hospital Corps known, but it has a splendid reputation 
in the nursing world. The training schools at Portsmouth and Mare 
Island are recognized and the graduates are eligible for registration 
in their respective Stat^, Virginia and California, after four years 
of training and experience. 

The first trained nurses in the Navy were a group of women em¬ 
ployed at the Naval Hospital, Norfolk, Va., in 1898, to care for tJie 
sick and wounded of the Spanish-American War. These nurses were 
neither enrolled nor enlisted and were not sure of being paid for 
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their servioes. A verbal agreement was made that they should be 
reimbursed for their traveling expenses and receive moderate pay if 
the means could be found for this reimbursement. Later, they were 
reimbursed from a fund not appropriated by Congress. They served 
for a period of 50 days. 

The Army Nurse Corps was established by act of Congress on 
February 2,1901, and, in a short time, demonstrated that the ser^ce 
of trained nurses was a step forward in the care of the sick of the 
Army. Early reports from the Surgeon General show that their 
work was of inestimable value. 

The Bureau of Medicine and Surgery of the Navy then began its 
long struggle for a similar corps of women for the Navy. In 1902 
a bill was introduced in the Scmate providing for the establishment 
or organization of the Navy Nurse Corps. This bill, although some¬ 
what similar to the bill which finally passed Congress, had one or 
two interesting clauses that were different. The range of age was 
from 26 to 40 years, and nurses were to be relieved from active duty 
after 15 years of continuous service, or sooner if incapacited from 
any cause originating in the line of duty. Those relieved from 
active duty were to constitute the reserve of the Nurse Corps and 
would receive pay not to exceed 50 per cent of the amount received by 
them when on active duty. The bill also provided that the nurses 
receive the same mileage as provided by law for officers while travel¬ 
ing under orders in the United States. The initial pay period 
recommended was $50 a month. This bill did not pass Congress. 

In 1904 another attempt was made to get a bill through for the 
establishment of the Nurse Corps. This bill recommended pay of 
$40 a month for the initial pay period but made no provision for 
disability in line of duty or retirement. This bill was not passed 
either. For several years the Surgeon General, in his annual report, 
had urged the enactment of legislation to create a corps of trained 
women nurses. In the report for the year 1907 he stated, in part: 

Intimately related to the proposed reorganization of the Hospital Corps of 
the Navy, with greater efficiency as the objective, is the question of the em- 
I^oyment of women nurses as a part of the medical department of the United 
States Navy, eligible for service at naval hospitals, on board hospital ships, 
and for such special duty as the Surgeon General of the Navy may deem 
necessary. • • • That women nurses are by natural endowment and special 
aptitude superior to male nurses for much of the duty required in the care of 
the sick and injured men is generally admitted; that their employment is 
comj^tible and would not conflict with the conditions arising from the military 
diaracter of our institutions may be inferred from the experience of the Army, 
which acknowledges their work as deserving of the warmest praise: and we 
have only to look back upon their record of siflendid service in modern wars 
to be convinced of th^ adaptability to service conditions and of their efficiency 
in institutions under military control. * * * In our hospitals where the 
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more difficult, lingering, and dangerous cases are treated it has been found 
under existing circumstances, impossible to give all invalids the scientific and 
careful nursing which their particular illness needs, and women nurses would 
solve the problem and put it in our power to meet these obligations in a manner 
befitting the responsibility and the time. Moreover, in addition to supplying 
more effi(*ient medical and surgical nursing than is now obtainable, valuable 
services could be rendered by the trained women nurses in teaching the men 
of the hospital corps their special duties in caring for the sick, so that when 
they come to serve on board ship or at distant stations they will be prepared, 
with greater surety, to render services in accord with the best usages. • ♦ ♦ 

It is impossible to find adequate reason for the difficulty experienced in ob¬ 
taining favorable congressional consideration of such a meritorious measure of 
relief. Economy itself dictates this provision. The desirability of trained 
women nurses in the medical branch of the naval service has for five years 
been urged upon the department, and, with its permission, upon Congress. 
The bureau's representation of this measure, the importance of which it urges, 
has been i)ersistent and forceful, and it has been explained how the lack of 
proper nursing means greater suffering. The officers and the enlisted men enter 
the Navy with the assurance that they will be taken care of when disabled by 
disease or wound or injury. The Government supplies physicians and sur¬ 
geons, splendidly equipped liospitals, and complete emergency facilities on every 
ship. The most serious omission in this excellent establishment is the want of 
that skilled nursing which civil institutions enjoy. 

In 1908, the Secretary of the Navy, in his recommendation to the 
Committee on Naval Affairs called attention to the great need for 
nurses and embodied in his report the statements of the Surgeon 
General. A bill was introduced which was very brief and to the 
point, asking for the establishment of the Nurse Corps, but section 
3 read as follows: “ That the superintendent, chief nurses, and nurses 
shall receive the same pay, allowances, emoluments, and privileges 
as are now or may hereafter be provided by or in pursuance of law 
for the Nurse‘Corps (female) of the Army.” This bill passed Con- 
greFs and became a law on May 13, 1908. 

As soon as the nursing public learned that the bill had passed there 
were many applicatioi s for appointment to the Nurse Corps and 
several applied for the position of superintendent of nurses. At that 
time the candidates were required to take an oral and a written pro¬ 
fessional examination as well as a physical. Tliese examinations 
were conducted in Washington, so it was necessary for the nurses to 
travel at their own expense to Washington and bear their living 
expenses during the period of time required for the examination, 
which lasted for about three davs. Thev then returned to their 

V 

homes, if necessary, to await appointment. Naturally, at this time, 
the applicant.s were mostly from the east coast, as those from farther 
away could not bear this initial expense. 

Tlie nucleus of the Navy Nurse Corps, established in 1908, was a 
superintendent, a chief nurse, and 19 nurses. The chief nurse and 
the nurses were a.ssigned to duty at the Naval Hospital, Washington, 
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D. C. There were no quarters for them, but they were given an 
allowance for quarters and subsistence. They rented a house and ran 
their own mess. These pioneers were no more welcome to most of 
the per^nnel of the Navy than women usually are when invading 
what man calls his domain. The welfare of the patients was the one 
object in having nurses, and the patients, as a rule, were most grate¬ 
ful to see them. Paradoxical as it may sound, men are men when 
strong and healthy, but when sick they are not men but patients. 
As few were immune to sickness or injury, the number of patients 
who reverted to type and became men again carried quite a different 
feeling for wommi—that is, nurses in the Navy. The knockers became 
the boosters and Father Time did the rest. It sounds untrue, but 
some of the older medical men in the Navy were the strongest op¬ 
ponents of the Nurse Corps. Most of these doctors had not worked 
with nurses in civilian life and some of them had gone into the 
medical work of the Navy to get away from women patients and, 
incidentally, their nurses. They disliked petticoat government in the 
wards of the naval hospitals very much. 

Some of the older doctors do not like to admit that nurses have 
been of uiy special benefit in the Navy, and one of them is recalled 
as having said that if he were ill and needed care he would prefer 
a Hospital Corps man to a nurse. When he is a commanding officer 
of a hospital, as he has been for many years now, he not only wants 
nurses, but more nurses, and frankly admits that he can not run his 
hospital acceptably without them. Evidently he considers them a 
necessary evil that must be used to advantage. 

In 1909 the corps was doubled in number and the promotion of 
three chief nurses was authorized. It was found that nurses were 
reluctant to assume the expense incident to appearing in Washington 
for the required examinations, so the Surgeon General directed that 
the applicants submit an original essay on nursing subjects in lieu 
of the written examinations. 

Early in 1909 nurses were sent to the naval hospitals at Annapolis 
and New York. There are many amusing incidents connected with 
the early days of nurses in the Navy. In the spring of 1909 the 
x>mmanding officer of the naval hospital at Norfolk requested nurses. 
When women nurses arrived he was very much surprised, as he had 
had in mind Hospital Corps men and had no idea that any others 
would be sent. No provision had been made for them and he was 
at a loss as to the best method of handling them. So it was with 
most of the commanding officers. The nurses themselves soon took 
command of the situation and demonstrated that they could easily 
fit in and would be a help rather than a hindrance. A little later 
one Surgeon General, in speaking of the nurses, stated, “ They have 
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endeftTored to cling always to the high principles which have made 
their professicm a blessing to humanity and they have tried to 
demonstrate by their ability and helpfulness the necessity for their 
existence. They have tried to lift the burden of a particular situa¬ 
tion rather than increase the burden by personal demands and 
requirements.” 

The nurses have c<mtinued to prove their reason for existence in the 
Navy, not only in the care of the patients but in many other ways. 
After they became firmly established and more generally accepted, 
their field of work broadened. The question of the health of our 
wards in the outlying possessions of the United States had been an 
interesting one, and arrangements were completed for Navy nurses 
to take an active part in this work. Training schools for native 
women have been established in Guam, Samoa, and the Virgin 
Islands, and the Navy nurses, under the direction of a naval medical 
officer, have conducted these schools. Education in health and hy¬ 
giene has been the primary object, and the information imparted and 
knowledge gained have been disseminated throughout the islands by 
means of the native hospitals and training schools and the value has 
been inestimable. 

With the Navy nurses the teaching and training of the Hospital 
Corps men has been one of their chief interests. Not only at the 
Hospital Corps training schools are there nurse instructors, but a 
qualified instructor is available at all hospitals, and the training of 
these men has become an outstanding achievement. 

As it is necessary for the medical profession to keep in touch with 
modem methods in the treatment of patients, the medical officers of 
the Navy are given an opportunity to take up special courses of in¬ 
struction at various civilian institutions and at the Naval Medical 
School, with the result that the patients have the benefit of the latest 
approved methods of treatment and nursing care. The Surgeon 
General is very anxious, also, that the Navy nurses shall have every 
opportunity possible to keep in touch with the work of the nursing 
profession in the outside world. Through his interest it has been 
made possible for the nurses who so desire to have special courses in 
such subjects as dietetics, laboratory technique, anesthesia, physio¬ 
therapy, and instructing. The nurses are encouraged to attend nurs¬ 
ing conventions whenever possible, and though the law forbids reim¬ 
bursement of any expense in connection therewith, actual time con¬ 
sumed is allowed in a duty status. 

From the establishment of the corps in 1908, many attempts have 
been made to have legislation passed that would be of advantage to 
the nurses. In some cases this has been successful, notably, the pay 
bill of 1922 and the retirement bill of 1926. There is still some legis- 
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lation for the nurses which the Bureau of Medicine and Surgery 
would like to see enacted. An increase in pay for the first pay period 
and retirement for disability in line of duty are two very important 
items under consideration. When it is considered that it requires 
much time and labor to get any bill through the intricate and devious 
paths of Congress, there is reason for congratulation that the 
youngest corps in the Navy has made so much progress in the short 
period of its existence. With the earnest cooperation of each and 
every member, the high standards set by the pioneers in the Navy 
Nurse Corps will continue and the spirit of service will ever be 
present 
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Becords kept by medical oflScers of the old Navy are valuable from 
a historical viewpoint, but sometimes even more so for the informa¬ 
tion they contain. 

Among the interesting papers filed in the Navy Department 
Library, Washington, is one by Benjamin G. Harris, who was sur¬ 
geon’s mate on the U. S. frigate PhUadelpMa during the year 1800, 
in which he makes note of some of the incidents which occurred on 
that ship during the year in which he served on board, states his 
views as to medical ideas of his times, discusses the influence of 
climate, and expresses some novel ideas as to the treatment-of venereal 
diseases. In the same paper he records some of the medical expe¬ 
riences which came to him while he was serving as assistant to a 
surgeon on the island of Montserrat in the Leeward group of the 
West Indies. These are interesting because they show the type of 
work d(me in the years 1801-1803 in out-of-the-way places and with 
limited equipment 

The paper is reproduced in full below, but no attempt has been 
made to follow the capitalization of the writer. His punctuation 
and spelling, which may seem imusual, have been followed. 

The keeping of diaries by medical officers should be more common 
than it is in these days. Events which at the time seem trivial, may 
later assume a real importance. At any rate, diaries, if kept, will 
eventually become old and be interesting to future generations for 
this, if for no other reason. 

The diary of Surgeon’s Mate Harris follows: 

SOME OBSERVATIONS TAKEN ON BOARD OF THE U. S. FRIGATE 

“PHILADELPHIA” DURING HER CRUISE IN THE YEAR 1800 AND 

AFTER LEAVING HER 

By Bbnjami.v G. IIarbis, SurKeon's Mate 

mo 

The frigate Philadelphia Is a vessel of about thirteen hundred tons, carrying 
44 guns and 400 men. Her keel was laid In the autumn of 1798 and she was 
reody for the sea in AprU, 1800. She was built with well seasoned timber and by 
able workmen. Her men were all shipped in good health excepting about 30 
who caught the venereal disease after they had shipped or who had it slightly 
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when they shipped. This disease however being recent among a large majority 
of that number soon yielded to the power of mercury. 

The provisions of the ship was taken on board in the month of Mardi. It 
consisted of good New England beef and pork; beans, potatoes, rice, butter, 
cheese, flour of wheat and fish: all equal if not superior to any provisions in 
the American Navy. 

The water of the ship was taken out of the dock at Phila. in March and 
remained very cool during the whole passage to St. Kitts, so cool as to be 
painful to the fingers when immersed in it, and in which the thermometer of 
Fahrenheit stood at 45 in all April. This water being very turbid when tak^ 
on board deposited a large quantity of filthy sedimmt, when that operation 
was over it was perfectly agreeable to the taste. 

The spirit served out to the ships crew was from Jamaica and tolerably 
/good, but few of the officers drank it, having laid in brandy in their own 
istores. 

The vessels used in cookery were Iron, tin or wooden (I mean for the crew) 
and were kept well cleaned. The boilers were made of cast Iron entirely except 
the cock, for drawing off the soup, which was of brass. 

I should have observed with respect to the ship’s wafer, that in each large 
cask when filled there was added about the quarter of a pound of lime, but 
for what purpose I know not 

April 5 .—In this condition the frigate PhUad^pMa on the 6th day of April 
unmoored in order to drop down to Newcastle to take a few more guns and 
provisions before proceeding to sea; but could get no farther than Miflin Fort 

On the 22nd day of March I made the first observation on board of our 
ship with Fahrenheit thermometer. In the cockpit which was my berth, the 
thermometer stood at 50 (at) 9 o’clock in the morning and on the gun deck at 
45 and continued daily at that till the end of March. About the time that we 
dropped down to Mud Fort from April 1, the thermometer stood at 60 upon 
the gun deck generally and 2 or 3 degrees higher in the cockpit where was a 
windsail and a ventilator; but several tapers constantly burning there, besides 
several persons breathing there contributed to increase the temperature of 
that small place. 

We are now at Mud Fort or Miflin Fort« and a great number of our crew 
are afflicted with a vomiting and purging, exactly similar though not quite 
so violent as the genuine cholera morbus. There has lately been much wind, 
and the river water has become very turbid, in consequence thereof. To this 
I attribute the change in the health of our crew; and I am told that the water 
always proves a laxative to persons uriaccustomed to drink it. I am the more 
Inclined to this opinion, as no possible exception can be made to the provisions, 
etc., of the ship. 

There has been a number of venereal cases under my care since entering the 
ship, most of which are constantly attended with a discharge from the urethra 
of a true gonorrheal nature. This conforms with the opinion I have ever held; 
that the lues venerea and gonorrhoea are not the same, but that the former 
may produce the latter, but the latter does never degenerate into the lues 
venerea unless the contagion of lues be applied. 

April 9 .—Left Miflin Fort this day. During our stay here the thermometer 
stood generally from 60 to 65 and our crew much distressed with the vomiting 
and purging above menti<med. In attempting to cross the bar below the fort 
our ship got fast aground. All hands were Immediately employed in unloading 
her of her guns and provisions. It was in this plain that out ship’s crew 
was extremely distressed with this mild cholera morbus (tho’ in some cases 
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very severe) whicli is no doubt caused, or at least aggravated by the turbid 
river water, rendered so by the windy weather which we have lately ex¬ 
perienced and do now. The temperature of the weather has been very moderate 
and pleaFant, tho* windy. 

In some cases the complaint takes on the form of genuiue cholera morbus, in 
others that of dysentery and oftmi that of billons diarrhea, and in some cases 
attended with fever. The diagnostics were an excessive thirst very constant, 
and prostration of strength, more or less according to the violence of the symp¬ 
toms. The ship as yet supplied with fresh provisions from Phila. I have said 
that in several cases this disease was severe; it was particularly so in one case. 
It was that of Joseph Richardson, a midshipman on board, about ^0 years of 
age. In this case there was a genuine cholera morbus, with great prostration of 
strength and excessive thirst. It terminated in an inflammation of the bowels, 
followed by a diabetes, and it was the last of April before he recovered his 
health. 

April 11. —^At high water this day our ship was afloat, after being evacuated 
of all her great guns, shot, provisions and wood. 

The cholera (the now prevailing complaint) has nearly traversed the whole 
ship's crew, officers not excepted. When assistance is given timely, it is gen-* 
eraUy easily cured by evacuants, succeeded by astringents with opium, but 
astringents alone have never answered as a remedy. 

The river water has become clear, but notwithstanding the disease stilF pre¬ 
vails. 

April 17. —Set sail from our anchoring ground below the fort and again our 
keel touched the bottom on a smaill shoal opposite Chester, but were afloat 
again the first flood tide. 

1 am informed by an old seaman that it is the custom in some island (I forget 
where) to bury scorbutic patients up to the neck in fresh dug earth every day; 
and with very great success. 

April 19. —Yesterday we dropped anchor at Marcus Hook. To-day the cholera 
appears to diminish amongst the crew, tho' relapses from exposure to cold, as 
night watching, are very frequent. The weather at present is very mild with 
southerly breezes. 

April 24 .—Left Newcastle at 6 a. m. and anchored off Bombay Hook where 
we remained only two days and then proceeded to sea. 

April 27. —Lost sight of the lighthouse at Cape Henlopen this day at 11 a. m. 
We have been now three days drinking the ship’s water. There is very little 
of the cholera at present ainong us. 1 am told that this complaint is very 
common to persons unused to drinking the river water, but it is never so violent 
as our crew have been. 

April 25. —^Many of our crew complain of excoriation of the membrane of the 
mouth. I believe it is customary for bakers to put a considerable quantity of 
potash in the bread before baking it. Whether this causes these excoriations, or 
whether it is caused by the lime which was mixed with the water when filling 1 
know not, but I am rather inclined to subscribe to the latter opinion. 

I am informed by a gentleman of credit that he has been completely cured of a 
gonorrhea by taking mercury internally; and without any injections or exterisal 
applications. This is contrary to what I have ever believed on the subject, 
although it is firmly supi>orted by the followers of John Hunter. 

May 10. —^The thermometer since 1st inst. has stood in the cockpit froiis 75 to 
SO and on the gun deck from 70 to 75. Our crew are getting more healthy;* but 
wounds and other accidents are very frequent yet, owing I suppose to- a great 
part of the crew being inexperienced on board of ship. On the 1st day of thla 
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month two of the sailors got very much injured thro’ negligence or inexperi¬ 
ence. The one while ramming home a cartridge in one of the great guns, had 
his arm unfortunately shot away; an amputation was immediately necessary; 
which was performed above the cubit by Surgeon Champneys. In one minute 
after this another sailor, by the bursting of a powder horn had both his hands 
much lacerated with the loss of one of his little fingers close to the metacarpal 
bone. These however both recovered in about 6 weeks from the accident. At 
6 p. m. this evening Reuben Harford had the misfortune to fall from the main 
top upon the quarter deck. He fractured his right humerus and received a 
violent concussion of the brain, succeeded by hemorrhage from the right ear and 
a great derangement of the sensorial faculty. 

May 23 .—I have ever held it as an opinion that venereal chancres always 
make tlieir first appearance upon, what are called, absorbing surfaces, such as 
the lips, glans penis, etc., but I have seen several cases on board of this ship 
that tend to an opposite opinion. Frequent applications have been made to the 
surgeons for the care of ulcers on the body of the penis quite unconnected with, 
or rather at a distance from, the glans penis or the frenuin, which appear at 
first to arrive entirely from filthiness and negligence in keeping the parts clean; 
but appearances are too often deceitful. These cases were too frequently 
obstinate and would yield to no applications, nor internal medicines except a 
regular course of mercury, which never failed to produce a speedy cure of the 
ulcers. 

May 25 .—Arrived this day at the Island of St. Kitts and anchored in Bas- 
satue Roads, I had previously thought of wearing flannel next to my skin during 
the whole cruise in these West Indies but found it extremely disagreeable thus 
far and took it off. Although the climate here is no hotter than that of our 
own, in summer, yet the vicissitudes are much more frequent and indisposition 
often follows on that account. But the wearing of flannel, altho’ it might prob¬ 
ably ward off the impending blow from that cause, yet the consequence of wear¬ 
ing it \vould in my opinion be as disagreeable. I mean debility. The heat of 
the weather in these climates being equally as great as any in the vrorld, which 
(heat), being one of the most powerful stimulants, and aided in its effect by 
the stimulus caused by the minute and numerous points in the flannel upon the 
skin, produces an increasing and superabundant discharge of perspirable 
matter. 

May 27 .—Set sail in company with the Adams frigate on a cruise before 
Guadaloupe. Our crew being in a very good state of health. 

June 11 .—One of our officers I. M. discharged about 4 foot of a tapeworm, 
with which he had for some time been afflicted. The evacuation of the worm was 
produced by taking some of a quack medicine called Hamilton’s lozenges; which 
I suppose to be nothing but calomel made up with some kind of farinaceous 
substance and scented in order to enhance the value of it. I. M. has a florid 
complexion, good appetite and digestion, and every appearance of unimpaired 
health. He has discharged some portion of the T. worm before, by the same 
medicine, but could not effect the removal of the whole animal. 

Genuine venereal chancres are such as occur on the glans penis, lips, etc., 
on what are called absorbing surfaces and that are succeeded by buboes. But 
what are those ulcers called that are found on the body of the penis at a dis¬ 
tance from the glans, and that will not admit of being cured, except by 
mercury, and that cause inguinal buboes? Oannot they be termed chancre 
also? I have seen several instances of these kinds of ulcers among the crew 
of the Philadelphia. 
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June to. —^EQstorians say that the atmosi^ere in this country abounds with 
an add (I suppose the nitrous add) whidi speedily causes metals to melt 
But this effect upon metal is well known not to be peculiar to the West Indies 
alone. My watch has become tarnished and steel buttons rusty in the Chesa¬ 
peake Bay in the United States; and persons of respectability have informed 
me that the same thing occurs in European voyages. 

July 20 .—^Heipetic eruptions are now very rife among our crew. A sub¬ 
sistence of three months only upon salted provisions has evidently had the 
effect of producing this disease. One of the landsmen I. P. resided on shore 
about two weeks on fresh provisions, and by that means was freed from the 
disease; but a return on board of ship, (consequently a return to salt meat) 
reproduced the herpetic eruption. 

The cashew nut, which grows here, is an infallible remedy for any kind of 
herpes. It produces a considerable inflammation of its own, when rubbed on 
the part affected, but after two or three days the inflammation subsides and 
a desquamation of the cuticle takes place; leaving the parts tMider but sound 
and healthy. I have given the corrosive sublimate a fair trial upon myself, 
but a cure was not effected. 

July SO .—Historians have widely erred, in my opinion, in their description 
of the climate of the West Indies. It has been represented by many, that the 
air is much colder in the night here than it is in the United States in the 
summer, so as to require a much greater quantity of clothing, A residence of 
a considerable time in these Windward Islands convinces one that the heat 
of the weather is not greater here than in the United States, neither is the 
difference greater, between the air of the day and night than it is in the United 
States, I mean in the summer season. 

I am informed by a captain of a merchant ship that he has cured himself 
of a gonorrhea virulenta by taking twenty drops of Thulington's balsam twice 
a day. Would not balsam coplvi and most of the other balsams operate in the 
same manner being all diuretics and curing the disease (I suppose) by that 
means. 

Aug. 15 .—Perhaps exercise operates more against producing corpulence in 
swine than; in any other animals. I have frequently observed a small dog, 
playing with a particular pig on board. The dog increased apace both in 
stature and corpulence while the pig was daily decreasing, altho’ it had an 
excellent appetite and appeared well in every respect. There were many other 
pigs of the same age on board, that grew and fattened very fast. Hogs are, 

I believe, the most indolent animals on earth excepting the sloth, and it Is 
probable that a state of indolence induced in any animal might be followed by 
an increase in corpulence and probably in stature. 

During the last three montiis b lious remittents have been very rife on 
board of us; the dysentery also has been troublesome. Almost every case of 
the above complaints have been attended with local determination to the lungs, 
with considerable cough and pain in the breast that in many cases required 
several bleedings. 

Sept. 1 .—Are not persons, afflicted with scurvy, sooner salivated than persons . 
in health? It is hinted at, by some authors, and not without great probability. 
Several scorbutic patients now on board whose mouths indicated a great 
tendency to scurvy, having had occasion to take common mercurial purges (of 
Jalap and calomel) which operated very well, by the bowels, in every case, yet 
they become completely salivated. Considerable swelling of the parotid, sub- 
maxillary and sub-lingual glands, with a great increase of thin secretions; 
tumid and spongy gums, frequent hemorrhages from them, and many ulcers in 
them and on the tongue. 
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In scurvy the mouth gums and salivary glands are^ 1 suppose, in a state of 
preternatural excitability consequratly sialagogue medicines aie more certain 
of their operation, and that even if administered in very small quantities. 

Bept, 4 .—^At 9 o’clock p. m. I saw, for the first time, a nocturnal rainbow; 
caused by the moon’s rays falling upon drops of rain. It showed no variety of 
colour, similar to that caused by the sun, but was of the same form and 
exhibited a white appearance. 

This morning the moon was full; the wind is extremely variable, the sea 
rolls in mountainons swells, and the is dear. These are said to be pre¬ 
cursors of hurricanes, so dreadful and destructive to the world, of both nature 
and of art Lat 17** 66^ 

Bept 5.—^The weather turned out squally last night and our fear of a 
hurricane subsided at the commencmnent of a steady breeze and smooth sea, 
this morning. 

The following method of preserving lime Juice is practiced, and strongly 
recommended by Capt Stephen Decatur: 

’’Take any quantity of the acid and boil it in an earthen vessel till one- 
fourth is evaporated, taking care to scum it with a wooden ladle as long as 
any appears on the surface of the acid. After one-fourth is evaporated, it 
must be removed from the fire and strained through a flannel cloth. One-half 
pint of brandy is to be added to every gallon of the acid thus prepared, which 
is then to be sealed up in bottles for use.” 

The captain asserts from experience, that this method of preparing the acid 
renders it capable of being preserved several years without being unfit for use 
or at all impaired. 

The addition of the oil of olives, would no doubt more effectually exclude 
the air and certainly the more the acid is concentrated^ the better it is pre¬ 
served and the more convenient for travellers. 

Bept 12 ,—^Philosophers affirm that water can not be su|HK)rted in a tube open 
at the lower end, higher than thirty-two feet from the surface of the earth. 
I made an experiment on the 12th September, to windward of Guadaloupe^ 
which destroyed this opinion in my mind, altogether. I took a glass tube 
about a foot in length, and filled it with water. I then sealed it at one ^d 
and sent it up, by means of the signal halliards to the foretop gallant royal 
mast head. It remained there a few minutes and then it was hauled down, 
but not a drop of the water had escaped, altho one end was open. 

The thermometer generally stands at 83 in the morning and evening, and 85 
or 86 at noon upon the gun deck in a cool place. 

Bept IS ,—^At one o’clock p. m. the thermometer stood at 86 on the gun deck 
it being a clear day. I then exposed it to the rays of the sun (but not in the 
wind) for one hour; the mercury arose to only 120 degrees. 

Bept 15 .—The mercury standing at 85 as usual, at 2 p. m. I exposed the 
thermometer to the sun beams for one hour, the mercury arose to 125 in a calm 
place. I then covered the bulb with black cloth and in one hour’s time the 
mercury was up to 150, tlio the degrees could scarcely be seen on account of 
large droi»3 of water having settled on the inside of the glass case owing 1 
suppose to the increase of evaporation. 

Bept 18 .—I am informed that the cinders of tobacco is very good in the cure 
of venereal chancres—^when sprinkled upon them. The information obtained 
from an Italian seaman on board who informed me that it was a very common 
aptdication to chancres and a very successful one among his countrymen. 

Bept 25 .—^The number of sick on the surgeon’s list is nearly thirty this day 
and the whole of them are pulmonary complaints or the scurvy, or both con- 
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JoteeC The polmoiiary compleints tire wemmtkMy obsttnate, and require 
ooplew UeeflngB and other evacaattons. 

ft is more than probable that this is the meet mxdmalthy season in this West 
Indian (dimate. I mean the hurricane months. 

Oof. 15.—disease very similar to the Induenaa, is wery prevalent on board 
of our Mtp at present l^e weather has not been remaricably bad; neither 
has any other drcomstance occurred that might render a common cold so rife. 
This renders it more probable that the disease is contagious. It commences 
with sneeadng; a cdlght inflamniation of the top ct the trachea, eneoeeded by a 
cough; and a stopfiage of respiration thro’ the nostrils, with a <H>ryza and 
headadia 

Oct. 17.—^Yesterday and to-day has been remarkably stormy weather; attended 
with much rain, which has evidently Increased the inteensa. The moon will 
(hange to-morrow. The thermometer stands generally at eighty-four in a 
ideasant place on the gun deck, tho’ the surface of the bo^ for several weeks 
past has sensibly perceived a lesser degree of heat; or a cooler tempenrtulre of 
weather. 

Oct. 25 .—^At present there are about twenty patients on the surgeon’s list and 
three-fourths of them are terminations, or rather aggravations of the disease 
above mentioned (the influenza). The coughs are in many cases violent, 
attended with considerable diarrhoea and pain in the frontal sinusses, and to 
this is joined, five times out of ten a troublesome tenesmus with an aggravating 
thirst. This attendant diarrhea we suffer to continue in moderation but it 
does not afford that relief from the troublesome cough which we have a right 
to expect according to the general operations of nature. As the pulse is in 
almost every instance very frequent, small and weak, tho’ sometimes tense, it is 
seldom in our power to afford relief by bloodletting. Our most successful 
medicines have been, cathartics in the beginning; mild laxatives and anti* 
monials afterwards, with blisters, succeeded by cooling nitrous draughts, 
squills and opiates. 

if or. J.—Since going into St. Pierres (Martinico) our crew have been quite 
free from the scurvy, and all except one man who is yet ill speedily recovered 
who were then affected with that complaint; altho’ our stay there was so short 
a time as four days; our arrival there being on the twenty-seventh of Septem¬ 
ber last and our departure on the first of October. 

The speedy recovery of those scorbutic patients is more astonishing, because 
they were not allowed fresh provisions but one day, if we except what little 
they <^ould purchase themselves, fitnn the negroes, which indeed was 
inconsiderable. 

The wind has been extr^nely variable for several days past, blowing however 
from westward, commonly. About four days ago we were as far north as lat. 
20* 2’ and the thermometer stood at 82 the greatest part of the twenty-four 
hours. This however has been the standard for four weeks last past. But to 
our senses the temperature of the weather has been or has appeared to be 
much lower. 

During the months of August and September last (i. e.) the hurricane 
months, the weather has been and perhaps has been the case every year 
uncommonly squally and variable, frequent calm; sometimes an obscure and 
clouded atmosphere; at other times it is a clear and transparent, frequait and 
heavy swells of the sea and extremely variable winds. 

Nov, 5.—Last night at 7 o’clock died James Wilsoh, a soldier with the scurvy 
ccanbined with an affection of the lungs. He was the only person on board that 
did not recover from this disease after we went into Martinl(K>. 

71655—27-^10 
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Ifov. 6 .—At 10 o'clock last oight died Stephen Bond, a landsman with a dys¬ 
entery, combined with a pulmonary inflammation. He exiflred ondmr a h^m^- 
rhage of red blood from the rectum and a considerable irritation of the lungs 
with a very troublesome cough. 

Nov. 12 .—^This morning at 4 a. m. died James Artflrid, of a violent remittait 
bilious fever attended through its whole course, with considerable derangement 
of the sensorium commune. 

Nov. 26 .—^At 4 o'clock this evening died William Griffits (the sailmaker’s 
mate) of the scurvy, attended with considerable fevmr and cough. 

Dec. 3 .—John Graham (landsman), a black man has had a violent attack of 
pneumonia, is now a convalescent He was bled five times (amounting to about 
fifty-six ounces). Took one Mercl. Bolus of about twelve grains of calomel 
The common powder of nitre and emetic tartar freely and drank three pounds 
of the Seneka tea, during the continuance of the disease. His mouth is now 
swelled and inflamed, teeth loose, salivary glands considerably affected and 
has every other symptom of a complete salivation. On the flrst day of the dis¬ 
ease he took the Mercl. Bolus, and on the fourteenth his mouth became sore. 
Does not this corroborate the assertion of the celebrated Doctor Barton of 
Philadelphia, That the Radix Seneka salivates when taken freely, as soon and 
as freely as mercury.” 

The thermometer, standing in its usual iflace on the gun deck. The mercury 
descended no lower than seventy-nine, the whole of last month. The surgeon’s 
sick list has amounted to thirty in number each day. The month of November 
is said to be the most unhealthy in the year in these West Indies. 

Dec. 10 .—This day by permission of the captain and surgeon I left the frigate 
Philadelphia to live in M. Seirat as assistant to Doctr. John Carey at the rate 
of £250 per annum and board. 

Dec. 15 .—This day I agreed to reside assistant to Dr. Carey at the rate of 
£250 per annum and board at his table. Commenced duty. 

Same day occurred a case of wounded he:id. William Haynes sailor in the 
Monfort (?) privateer was shot thro' the head yesterday morning in an action 
with a French privateer. The ball entered just about the center of the fore¬ 
head, thro the frontis and passed out Just behind the right meatus audi- 
toHus externus. We dressed the W'ound, bled him, gave him salts to open his 
bowels, and afterwards nitre and the bark. He took nourishment and diluting 
drinks, was sensible at intervals. The discharge from the wounds was very 
great and offensive. It came as well from both ears and his right eye as 
from the orifices made by the shot. The discharge was sometimes portions of 
the brain alone, and sometimes ichorous thin matter. His pulse was full and 
slow and his skin hot for the flrst week, afterwards it became weak and 
frequent. He died Dec. 26th the 14th day after the accident. A large quan¬ 
tity of water ran out from the cavity of the skull just before he died. His 
urine was discharged constantly of a saffron color and in large quantities. 
No fungus excrescences made their appearance from the brain. 

Dec 25 .—^This day three severe shocks of earthquakes were felt here. The 
first happened at % past 11 o’clock a. m. The second at % past 3 p. m. and 
the third at ten minutes past 7 p. m. The weather was rainy and squally 
yesterday and the day before. 

Dec. 26-27 .—^These two days It has been remarkably windy and cloudy with 
some rain and then cool. On the 25th it was cloudy and in the evening there 
were several showers of rain. 

The year 1800 ends with rainy and windy weather at the same time the 
temperature cool and pleasant. The thermometer standing generally at be* 
tween 74 and 82 in a cool and moderate situation. 
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Gonorrhea Timlenta I find so much easier and sooner removed by means of 
mecnrial alteratives than by injection. 

Ends the year 1800. 

1801 

Jan. 2.—An express arrived this day from St. Kitts to the President making 
known that an attack was intended upon the island by the French of Guada* 
lonpe. The military and militia were immediately put and kept under arms 
day and night till farther accounts. Dispatches were sent to Antigua, St. Kitts, 
and Martinico for troops but none came except 50 from Martinico. 

Jan, 21 ,—^The militia excused from duty more than once a week. 

This day I sowed some seed of the Papaver somnifera and two seed of the 
American plumb. The mercury in Fahrenheit thermometer sto6d at 142 in the 
sun. Only 82 in the shade. The day being perfectly calm and free from clouds. 

Feb, 2 ,—I was present and assisted this day in performing the operation of 
trepanning. The patient received a blow from one of the wings of the wind¬ 
mill, three days ago; was immediately seized with vomiting but no other symp¬ 
tom of concussion or compression of the brain at that time. He was bled and 
took nitrous powders. He remained well until about noon yesterday, when he 
was affected with stupor, a slow and intermitting pulse and with a consider¬ 
able dilation of the pupils of the eye. Upon a second examination of the head 
no determined spot could be fixed upon for making a perforation, not the least 
external injury could be seen yet it was evident that the brain was compressed, 
and that the operation gave the only chance of preserving the patient’s life. 
By laying the cranium bare along the parietal bone and squamous suture a 
fissure was discovered very near the suture. The trephine was applied and a 
considerable quantity of serum and blood was discharged from between the 
meninges of the brain which gave the patient some relief. The wround was 
dressed S. A. but the symptoms of oppression increasing, the patient died about 
ten hours after the operation perfectly comatose. 

Upon dissection it appeared that there was a considerable extent of fracture 
of the occipital bone and the mastoid process of the temporal and extravasa¬ 
tions of blood in several places. 

I recollect of seeing a man (whose name I forget) on board U. S. frigate 
Philadelphm, who was visited at every lunar revolution, with an eruption of 
red blood from his navel. This man was healthy in general but was very tall 
and slender. 

Feb, 21 .—^This day “ Doc ” Carey and myself performed the operation of 
amputation of the femur upon a patient the property of J, R. Frye. A sphace¬ 
lation of the whole foot and part of the leg had taken place. The cause was a 
fracture of the leg very low down from a fall and which was concealed for 6 
days after the injury when mortification had taken place. 

Doctor Carey and myself trepanned a little negro of Mr. Musgraves, aged 
about 3 years. She fell from a flight of steps down upon the stone pavement, a 
distance of about six feet and fractured the os frontis Just above the orbit of 
the right eye. Convulsions immediately ensued which did not leave her until 
the pressure of the extravasated blood was removed from the brain. She was 
vomited and put into the warm bath but without effect, the nervous system 
remained in a deranged state until the trephine was applied. The antiphlogistic 
regimen was strictly adhered to and purging and sudorific medicines frequently 
administered to prevent and remove stupor and fever which sometimes came on. 
The cicatrix was perfect in three months from the day of the operation. 

October 1801 .—^Assisted in dissecting Jotnes Irish supposed to have been 
poisoned. The stomach and intestines appeared to have had considerable degree 
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of inflammation. The concave surface of the liver was of a leaden color, the 
convex surface was natural. The gall bladder small and nearly empty. The 
mesenteric vessels very turgid with red blood. There was an effusion of about 
two pounds of pure serum in the cavity of the abdomen. The urinary bladder 
was searched for a considerable while before it was found. It was much con¬ 
tracted and without a drop of urine. This led to an examination of the kid¬ 
neys. They were taken out and found to be of an enormous siae, weighing at 
least sixteen ounces each. No calculi however were seen upon dissecting theau. 
The ureters vrere in a natural state. The pelvis of kidneys no way distended. 

This patient was affected wdth fever ^ of the common bilious type, but accom¬ 
panied with no local pains in the loins; he was upon the recovery when he left 
town to remove into the country for a few days. He was seiaed with despond, 
ency and iiervotis debility, accompanied wdth considerable serous effusion into, 
the cellular membranes. 

A mulatto woman, the property of M. N. B. Daly died of a genuine typhus 
gravior. Several days before death she was in a complete ptyallsm tho* no sia- 
lagogue medicines of the mercurial kind were administered. Does this often 
occur in the low states of nerv^ous fevers? 

December ISO!—Two men were prei)arlng to blow up a rock. The i)owder 
accidentally took fire before they were aware. The explosion was very great 
and wounded both severely. The arm of one w’as so much torn as to render 
amputation necessary. The other had one arm blown away, the other ann 
badly wounded and his face almost tom to pieces, but what appeared to be 
the most dangerous wound wms in the abdomen. The flrst joint of one of the 
Angers was forced into the abdomen in contact with the intestines, it however 
was extracted, and soon healed. The other wounds soon put on a favorable 
appearance and healed also. 

April loth, —A negro, boy of Nicholas Hills received a kick foom one of the 
mules, just above the orbit of the right eye which penetrated through the 
os frontis. He was trepanned for it and did very well. No symptoms what¬ 
ever came on indicative of compression of the brain either before or after the 
operation. Without doubt the injury extended no further than the frontal 
sinus. The wound healed without exfoliation. 

May 21st .—A man, the property of James Willock, in the year 1800, received 
n blow upon the occiput. Not many days after an abscess was formed in the 
integuments of a considerable size, it was opened and pure pus w'as dis¬ 
charged in a large quantity. The incision healed all to a very small point 
which continued oi>en, and through which matter constantly flowed. When 
the discharge was not copious the patient was in gi*eat pain and vioe versa. 
In this situation he remained until the above date when upon examination it 
was found that the probe passed through the integuments and occipital bone 
down to the dura mater. The operation of trepanning was advised as the onljr 
chance of affording relief. The patient consented and it was performed, and 
a large quantity of matter immediately discharged. The piece of bone taken 
out was three-fourths of an inch thick, the cure went on well. 

1802 

Jati. 8 .—Extracted the placenta from a woman called Joan, the property of 
Frdk. Meade Esq. The os internum being very much contracted on account of 
the foetus having been delivered at least twelve hours before. It was still¬ 
born. No fever of consequence came on afterwards. 


^ His cure was attempted by mercurials, largely ndmiulstered both by the mouth and by- 
Inunction. 
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During the months of December, January, February, March and April last, 
the winds hare been almost constantly from the northward and the weather 
consequently cool. Since the beginning of April but not before, pleurisies have 
been extremely rife, (among the negroes especially) and so inflammatory that 
two or three bleedings were always necessary to reduce the pulse sufficiently. 
Children have suffered very much from this inflammatory disposition of the 
atmosphere; from the relaxed and debilitated state of their lungs it affects 
them in the form of tussis convulsiva or whooping cough which remains for a 
considerable time very obstinate. It is now August, and this cough still re¬ 
mains nearly as violent as in the former months, all persons under fifteen have 
fdt more or less the severity of it upon the lungs, yet few die with it in 
proportion to the number that fall under its attack. We have tried bleeding, 
purging, blistering, warm bathing, and have exhausted the whole tribe of ex¬ 
pectorants but without effect; are now making use of bark and the cold bath 
(keeping the bowels very loose) and the change of air. This treatment has 
proved more beneficial than anything hitherto tried. 

The case of a negro driver on the estate of E. Parsons, Esq. In making an 
exertion a portion of the ileum came down through the abdominal ring. He 
had been troubled with a rupture of the same side, of course this attack was 
disregarded for a day or two. It however became very painful on the third 
day and assistance was called for. The usual endeavor of every kind, both 
surgical and medical was made use of but without good dTect. The abdomen 
at lengtta became very tumid, no stools for five days. Hickup came on, and 
cold sweats, extremities cold, and pulse extremely quick and weak. The patient 
had been previously advised to undergo the operation, and was warned of 
die inevitable consequences of delay, but was obstinate in his refusal to 
submit; at length about the close of the fifth day from the descent of the 
hernia, when the above unfavorable symptoms came on, he agreed to have 
the operation performed for the bubonocele in order to reduce the intestine. 
It was done immediately by Doctor Daniels, assisted by myself; the intestine 
reduced and the lips of the wound brought together were retained by stitches 
and adhesive plaster, when we left him to rest, soon after which he had copious 
stool, from which he received great ease. I should have observed that in the 
hernial sack there was found at least a pint of serum, tinged with blood, and 
that the portion of intestine down was not larger than a common sized hmi’s 
egg. His pulse continued very weak and fluttering for some days after which 
the wound began to suppurate Idndly, appetite became good and he did well. 

ms 

In the months of January, February and March of the present year, the 
weather was very dry and calm, of course very warm in the day. The ther¬ 
mometer for the most part standing at 88 at noon and until 3 of the clock in the 
afternoon. In proportion as the day was warm and calm, the exhalations 
from the sea became more abundant, and consequently the dew at night was 
more considerable, which refrigerating the system, as it were, rendered it very 
unfit to receive so suddenly the darting rays of the blazing meridian sun, on the 
following day. Whether this state of the weather was the cause of several 
cases (eight or ten) of malignant fever, (most of which proved fatal) or not, 
it is uncertain: plain it is however, that most of them were attended with con¬ 
siderable derangement of the brain, and all with inflammation of the eyes. Two 
or three foreigners who had lately arrived, died in the course of 72 hours after 
the first attack of this fever. The natives who survived were a long time recov- 
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erlng. Those who died had the disease 12, 14 or 16 days before death closed 
the scene. Hemorrhage occarred in every case viiich proved fatal, evidently 
showing a dissolved state of the blood. Those who died became of a livid or 
yellow color, immediately before and after death. 


AMEBICAH COUEOE 07 SVBOBONS 

The American College of Surgeons each year heretofore has gen¬ 
erously invited the Surgeon General to nominate a specified number 
of medical officers as candidates for fellowship in the college. 

Assuming that the privilege will be extended to the Navy again 
this coming year, it is suggested that officers desiring to have tlieir 
names considered for nomination submit their applications not later 
than July 1, 1928. 

Although, for officers of the Navy, fellowship is made a matter of 
courtesy, it nevertheless seems proper that there should be presented 
as candidates only those officers who are fully qualified for fellowship 
in accordance with the standards set by the college. Consequently 
it is the fixed policy of the bureau to stand sponsor for only those 
officers who, in the opinion of the bureau, meet the high standard of 
professional qualifications set by the college, and who are prepared 
to comply with all the professional requirements imposed by the col¬ 
lege on candidates from civil life. Should the number of qualified 
applicants exceed the number of nominees permitted, the order of 
selection will be according to relative merit. 

To be eligible for fellowship without technical examination, the 
candidate shall be a graduate, of at least seven years’ standing, of a 
medical school approved by the American College of Surgeons. 

The candidate shall give evidence that he has served at least one 
year as interne in an accredited hospital and two years as surgical 
assistant, or he shall give evidence of apprenticeship of equivalent 
value. As a means of furnishing precisely the information desired 
it is requested that the “ application for fellowship ” (obtainable from 
the bureau) be filled out and submitted with the applicant’s case 
reports. 

Letters also may be submitted by the candidate testifying as to 
his personal traits as well as to his professional qualifications. 

The professional activity of the candidate shall be restricted to 
the study, diagnosis, and operative work in general surgery or in 
special fields of surgery, such as eye, ear, nose, and throat, genito¬ 
urinary, orthopedics, and gynecology and obstetrics. 

As evidence of his qualifications in the technique of surgery the 
candidate is required to submit in complete detail, through official 
channels, the case records of 50 consecutive major operations which 
he has performed himself. 
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In addition to the complete records of 60 consecutive major opera¬ 
tions the candidate is asked to submit in brief abstract a report of at 
lease 50 other major operations in which he has acted as assistant or 
which he has performed himself. 

The senior medical officer with whom the candidate is serving, 
when forwarding these case records and the abstract of major opera¬ 
tions in which the candidate has assisted, shall furnish, by means of 
an appropriate indorsement, his estimate of the candidate’s qualifica¬ 
tions for fellowship. 

The attention of prospective candidates is invited to the desir¬ 
ability of having case reports typed on paper of cap size, suitably 
arranged and bound, and prefaced by both an index to cases (Form 
P), and a summary giving the total number of operations of each 
e. g., appendectomy, 14; cholecystectomy, 2, etc. 

It is important further that each case be identifiable by recording 
{a) institution; (&) hospital number; (c) date; (d) initials. 


EXSIONATIOE AFTEE SPBOIAL COUBSES 

In spite of frequent statements from the department to the effect 
that those officers of the Navy—^medical as well as others—who 
receive the benefits of special courses of instruction are expected, and 
should expect, to render some adequate return to the Government for 
the money spent in furthering their education, it is still a not infre¬ 
quent occurrence for an officer to request the acceptance of his resig¬ 
nation shortly after completing his course. The policy of the depart¬ 
ment is to refuse such requests and to require such an officer to serve 
at least three years in the Navy after completion of any special 
course of instruction. In fact, in accordance with departmental 
instruction, issued September 21, 1925, all officers requesting post¬ 
graduate courses are required to submit with their requests a signed 
agreement to serve for at least three years after the course is 
completed. 


MENTAL IBEITABILITT IN THE IBOFICS 

“ Tropical neurasthenia ” is the term used to describe a symptom- 
complex made up of mental irritability and nervous breakdown, 
which, unfortunately, is of too common occurrence among Europeans 
and Americans who dwell in the Tropics. Its etiology has been an 
unsettled question since it was first recognized. 

Morden Carthew, M. D., D. P. H., formerly adviser to the depart¬ 
ment of health, Siam, has thrown new light upon the subject in a 
paper published in the Journal of Tropical Medicine and Hygiene 
of May 2,1927. 
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Carthew considers the term "tropical neurasthenia” inadequate 
and suggests that these conditions fall into two groups with di^inct 
characteristics. The first group comprises the ordinary "nervous 
breakdown,” which differs in no way from the same condition as 
observed in temperate climates and is no more frequent. The second 
group comprises "* * * a large number of minor psychic disturb¬ 
ances characterized by mental irritability, inability to work at full 
pressure, and a mild depression which, of themselves, do not qualify 
such disturbances to be called typical psychoneuroses; but indicate, 
rather, a neurasthenic condition which is but a preliminary stage of 
the more advanced condition of nervous breakdown.” It is this 
second group with which this paper deals and which is of such eco¬ 
nomic importance to the world. 

The symptoms of this type of psychic disturbance are a progres¬ 
sive loss of energy, mental and physical, loss of memory, irritabilily 
of temper, mild anxiety and deisression of spirits, sleeplessness, slight 
photophobia and anorexia. 

Causes which have been assigned to this condition are many, among 
these being temperature, humidity, winds, ultra-violet rays, electric 
disturbances of the atmosphere, diet, unsuitable clothing, and close 
association with the natives. These have been supposed to result in a 
toxemia or a lowering of body tone which caused the nervous system 
to become exhausted. As the author says, in no case has a purely 
psychological cause been suggested. In this paper he attempts to 
show that the “ cause is essentially psychological in character.” 

The writer does not consider the individual but the herd. Various 
herds have specific social customs, evolved by the gregarious instinct 
and environment. These customs have become “a secondary in¬ 
stinctive character” and each race has come to consider its own 
customs as best and necessary for completeness of life. This has led 
to antagonism between the races. " The individual of one herd car¬ 
ries with him all his secondary social instincts and their resulting 
customs.” This leads to mental antagonism, as it is necessary for 
him to suppress or modify many of these in order to live in harmony 
with his new surroundings, and he has no outlet for his emotions in 
his strange environment. To quote: 

It is accepted by many modern psycbologists that psychic disturbance and 
neurosis is constituted by a general ensemble of phenomena resulting from the 
nonadaptation of the individual to any continued emotional cause and from his 
struggle to bring about such adaptation * * *. It is held, on the other 
hand, that such psychic disturbances will be inversely proportional to the 
degree in which the individual can conserve his intellectual controL 

The suggestion is therefore now offered that the wanderer from his herd 
on going to the Tropics is subjected to a mental conflict caused by the aA- 
tagonism between a call to rejoin his herd in Europe and his instincts of 
acquisitiveness and curiosity which in the flrst Instance caused him to wander. 
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It is a meatal battle between bis own finaljr fixed social instiDcts and those 
the tedigenons herd. It is a battle b etw een Ids faistlncts and bis foseigB ^ysieal 
atTirmiment 

With mental eonfiict eBM>tion is always created and It is snggested that the 
eonscioas emotion shown as the result of this eonfiict is but the feellns of 
**home sickness” with which all of ns who have lived in the Tropics are so 
familiar, and which, if nndoly repressed, gives rise to all those minor psydiic 
disturbances described under mental irritability and its associated symptoms. 

* * * Without the primary ivesence of mental eonlfict and its resulting 
emotion there can be no psydiic disturbances, and in fact "hmne sickness” is 
but exaggerated emotionalism. 

According to the writer, the French are the most emotional race in 
Europe and therefore do not make such successful colonists as the 
more phlegmatic British. 

The Chinese, although they are distinctly gregarious, have a less 
highly developed social system of their own and, consequently, do 
not repress their emotions to the same extent as the British and 
French. For this reason they are better able to adapt themselves 
to new environment. 

History shows that the British, as a race, do not stand the Tropics 
well and that prolonged tropical residence **that includes an inti¬ 
mate association with the indigenous inhabitant ” takes a heavy toll. 

The British have always attempted to make their surroimdings in 
the Tropics as nearly like home as possible and to withdraw unto 
themselves in their hours of relaxation. Alc<^ol has been found 
by them to be “ a fairly efficient lubricant for mental friction,” there¬ 
fore it is used to a greater extent than at home. 

Carthew classifies the European and American dwellers in the 
Tropics into three types: 

(o) The adventurer, who forms by far the great majority. He has Journeyed 
to the in obedience to hia secondary instincts of cnrioaity, bunting 

for food and the wherewithal to obtain his creature comforts with grrater 
facility than he can at home * * *. He invariably returns to his country 
of origin for a minimum period of six months, every three or four years, and 
considers himself hardly used if he can not permanently retire at the age of 50. 
Almost without exception he begins to experience « • • strain in carrying 
out his work at the end of his third year after arrival and * * * at the 
end of his second year after his return from leave • • After five years' 
continuous residence the mental and bodily strain is much more marked * * *. 
If he prolongs that uninterrupted stay to 10 years he often suffers from an 
acute nervous breakdown * • 

(b) The missloner. This type is chiefly, though not always, composed of 
missionaries of various denominations who are possessed by an impelling force 
to leave their homes and herd for the purpose of teaching their ideals to a 
tropical herd • * As a rule • • • they live a far from luxurious life 
in much closer contact with the indigenous Inhabitant. 

The Roman Catholic missionary seldom returns to his herd oftener than once 
in 10 years * * *. These men are noted for their cheerfulness, equability of 
temper, and the idiilosophy with which they adapt themselves to their uncon' 
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genial surroundings. It is very rare for one of them to exhiMt any of the 
symptoms of a minor psychic disturbance, and the writer has never heard of one 
suffering from an acute nervous breakdown. European and American mis¬ 
sionaries of other denominations, • • ♦ usually take home leave every seven 
to eight years and the majority remain at their work till the age of 60 or 
70 before retiring. As a whole they show far less signs of mental strain and 
conflict than the adventurer ♦ ♦ The superiority of the missioner type 
over the adventurer in retaining his mental health can be explained psychologi¬ 
cally ♦ ♦ * he is imbued with the missioner spirit and hence is willing 

to undergo a preliminary training in controlling those emotions and canalizing 
those instincts which are at variance with his social environment ♦ ♦ * 

With him the unwanted emotion is but a problem to be solved ♦ ♦ ♦. By 

bringing all his altruistic social Instincts and customs into play he forces his 
antagonistic instincts into altruistic channels, thereby relieving the pressure of 
marked mental conflict with the foreign herd and environment. It is suggested 
that it is for this reason that he suffers from both the minor and major psycho¬ 
neuroses to a far less extent than wanderers of the adventurer type. 

The writer is under the impression that it is along this line of thought that 
a solution will be found for the prophylaxis and treatment of the minor psychic 
disturbances of the Tropics. 

(c) The beachcomber, or ** poor white,” is a type compos of men with little 
will power, of weak moral and mental character, usually, though not always, 
of the lower classes. They are men who are content to spend all their days 
amongst the lowest type of tropical indigenous inhabitant, adopting with ease 
all their vices and none of Uieir virtues ♦ ♦ ♦. Possessing little or no herd 

Instinct his tropical environment is In no way antagonistic to him, there is no 
mental conflict, no homesickness, and, hence, none of the signs of minor mental 
disturbance are in evidence. 

Prevention being better than cure, as the writer says, why would 
it not be possible to develop a mental hygiene for life in the Tropics 
comparable to the physical hygiene which has reached such a high 
state of efficiency? The prevention of imcontrolled emotion is the 
aim, as its prevention would prevent the occurrence of the mental 
disturbance. The person who is going to live in the Tropics should 
be taught how to divert emotions into useful channels. In other 
words, he must learn how to sublimate his emotions. 

Sublimation may be accomplished through many means. Among 
the British dwellers in tropical climates sports have long been made 
use of for this purpose, and with great benefit. As the writer says: 

Sport and athletics, however, are not the only effective methods of i^blima- 
tion nor the only way by which conflicting emotions may be avoided by the 
wanderer. Sublimation of tlie instinct of curiosity can give rise to aU forms 
of scientific investigation and research, and has been the origin of all the 
sciences. 

The gregarious Instinct can be sublimated by the cultivation of sympathy and 
charity ♦ * ♦ not only toward his own herd, but also toward the foreign 
herd with which he associates. It can be sublimated by a greater control over 
that feeling of superiority which is so much in evidence in the newcomer to the 
Tropics and its canalization into effective altruistic channels. ♦ • • 
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There are many other altruistic methods within the reach of every individual 
taste which can be searched for and applied by every wadderer, but only wh^ 
be understands the necessity for the search and for their application, and when 
be recognizes that a successful search will have a tremendous effect on his own 
comfort and peace of mind. 

Carthew suggests that people be divided into three classes, as to 
their suitability for life in tlie Tropics. In class A he would place 
those who are able to canalize their emotions with success. These are 
fit for service anywhere in the Tropics. In class B he groups those 
who are only partially able to canalize their emotions with success. 
These he considers fit for service in the Tropics but with qualifica¬ 
tions. Class C is composed of the. adventurer type who is unable to 
canalize his emotions with any success. These are unfit for life in 
the Tropics and should remain in the environment of their own herd. 

By proper selection of those sent to the Tropics the writer believes 
that much of the racial antagonism which is now so evident may be 
overcome. 


THE PEBSOHAI, FACTOE IN ELTINO ACCIDENTS 

Mechanical details of aircraft may, in time, be perfected, but 
human beings will always be human beings, subject to the ills and 
weaknesses of mankind. Some will be capable of developing into 
good flyers; some will not. To prevent accidents, therefore, the most 
important step is to find some method whereby those unfit for fiying 
may be weeded out before they can do any damage to themselves or 
others and whereby flying may be limited to those who may be 
reasonably expected to meet successfully any emergency that might 
arise. 

About 35 per cent of all accidents are due to faults of the per¬ 
sonnel engaged in operating aircraft. A large percentage of these 
will be eliminated when the proper method of selection is found. 
Ck>nstant search is being made for this ideal method. So far, it has 
not been found, but the quality of those engaged in the search is 
such as to justify the belief that it will be—and soon. 

Among those who are working on this subject is Wing Commander 
T. S. Rippon, O. B. E., R. A. F., a psychologist of note, as well as a 
fiver of long experience. 

At the Ghent Congress of the Royal Institute of Public Health, 
June 1, 1927, Commander Rippon read a paper entitled “The per¬ 
sonal factor in flying,” in which he brings out the necessity for the 
fiight surgeon to “ know his man.” Commander Rippon has courte¬ 
ously granted permission for the Bulletin to publish the outline of 
his paper, which follows: 
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IMTOBTANOB OT THE TBMPBUMKNT” 

In this paper it is proposed to emphasize the importance of the psychological 
examination of aviators who are required for military flying or exceptionally 
arduous work, such as racing or flying the Atlantic. 

Whilst it may be taken for granted that such men as Lindbergh are undoubt¬ 
edly physically flt, what impresses us particularly is their personality or mental 
make<up. 

Those of us who have lived in close touch with airiflane pilots know that 
their emphatic view is that the “ flying temperament ” is the mark of a suc¬ 
cessful aviator. Further, they consider that those who possess special aptitude 
for flying should be allowed to qualify as pilots even though they may •have 
some minor physical defect 

CLASSIFICATION OF AIBPLANE PILOTS 


It is convenient to classify pilots as follows: 

Average aviators, 

Superaviators. 

“ Crashers.” 

The ” Crasher ” class can be detected by the medical examination, and consist 
of the following types: The erratic lander suffering from defective vision, the 
individual w'ho faints at high altitudes, those who become dizzy or lose con¬ 
sciousness in spins or rapid rotary movements, those whose light sense is poor 
and who can not see when the light is dim, or at night, and, finally, those 
who can not endure fatigue. 

Superaviators are individuals who possess the ” flying temperament.” 
Amongst other qualities they possess good “hands” so that they control an 
airplane with the same ability as a skillful iockey controls his horse. They 
have a sort of instinctive or automatic foresight, and alert power of attention. 

THE “FLTINQ temperament” DESCRIBED 


During 1917 and 1918, with the help of an experienced pilot, 1 investigated 
the mental qualities and characteristics of a number of successful militar^^ 
pilots, and will briefly summarize them: 


Sport. 

Judgment. 

Courage. 

Alertness. 

Youthfulness. 


Self-possession and confidence. 
Adventurousness. 

High spiritedness and vitality. 
Love of open-air life. 


REMARKS 


These qualities named explain themselves, with the following exceptions: 

1. Judgment .—By this is meant the power to decide on the right action to 
take in emergency, and to act without mental flutter (not to “lose his head”). 

2. Youthfulness, i. e., youthful disposition.—^Disregard of the consequences of 
danger, and optimism. When off duty Inclined to be irresponsible and happy- 
go-lucky individuals. 

3. Self-possession and confidence ,—All these pilots had a marked personality. 
They were “ dominants,” and without being aggressive in manner gave the im¬ 
pression of strength. The knowledge of their ability to deal with a situation 
involving personal combat was demonstrated by an air of justified confidence in 
themselves. 
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ItSTBOD or RXAlCtHATfOn fO BRIBiairB MKHTAI. APnrCDB FOB IXTinO 

No (tatisf&ctoEy method has yet been introduced to test aptitude for flying, 
apart from an actual flight with an instructor, and a great opportunity awaits 
some inrestigator to provide a true " trade test ” for flying. 

My own method depends largely on a knowledge of the mental makeup of 
several hundreds of successful pilots and unsuccessful pupils. 

I start with the assumption that the essential characteristic of a successful 
pilot is the possession of a suitable temperament, which I estimate by means of 
a carefully planned questioning into bis early life, disposition, likes and dis¬ 
like, habits, and amusements. Finally, I grade him as average, above average 
or temperamentally unflt, according to whether be possesses the mental qualities 
previously described or not. 

This “personality study” method was approved by the late Dr. W. H. R. 
Rivers, F. R. S., who acted as consulting psychologist to the R. A. F. in 1917-1919, 
and is referred to in a r^wrt on temperament which was published in 1919 by 
tbe Air Ministry. 

HBNTAL TESTS 

I have obtained useful informatlcm from certain mental tests which I will 
briefly describe. 

1. The domino teat. —^Tbls test consists of playing a game of dominoes single 
handed, as quic^y as possible, the observer taking the time by a stop watch 
and noting the quality of the work as well as the speed. 

The examiner estimates mental alertness, ability to concentrate, spread of 
attention, and observation by tbe way the subject does the test 

2. The viaual apprehenaion teat.—In this test, a group of 10 small objects, 
fomiliar to all subjects, such as a pencil, coin, bunch of keys, spoon, cigarette, 
etc., is placed on a table and covered with a cloth. The subject is told that be 
will be given six seconds to view them, after which he will be asked to 
enumerate them. 

As soon as the six seconds have elapsed, the objects are covered again. 

This type of test is variously called a test of “ quick perception,” of “ observa¬ 
tion,” or “ degree of attention.” 

8. Batimation of reflex reaction-time. —^My experience has been that if a 
large number of pilots are tested by visual, auditory, or tactile signals, it will 
be found that in the majority of cases very little information has been obtained. 

Certain indlvldnals, however, stand out prominently as exc^tionally quick 
and consistent. These are often found to be well-known “ aces.” 


A NEW BLOOD-COinrrXHO XETSOD 

“Preliminary report of a modified method of blood-counting for 
the determination of inflammatory conditions,” is the self-explana¬ 
tory title of a paper by Kingsley Roberts, Ph. B., M. D., of the Fifth 
Avenue Hospital, New York, which was published in the September, 
1927, number of The American Journal of Surgery. 

The author, realizing that the ordinary white-blood-cell and 
differential-cell counts, with their permissible limits of error, often 
fail to settle the question of the presence or absence of an acute in- 
Bammatory condition, and may be misleading, has felt the need for 
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some method of blood-counting which would be a real aid to arriving 
at a decision, and doing it quickly. This paper is, as its name implies, 
a preliminary report of such a method devised by the author. It 
is based upon a differentiation of lobulated and nonlobulated forms 
of polymorphonuclear neutrophiles. 

As the writer says: 

Tile myelocyte is continually developing into^ amongst other cells, the poly¬ 
morphonuclear neutrophile. This change is accomplished by the addition of 
neutrophilic granules to the cytoplasm and the typical metamorphosis of the 
nucleus which eventually assumes tlie characteristic shapes that give the poly¬ 
morphonuclear neutrophile its name. 

It is obvious that between the mononuclear myelocyte and the poly¬ 
morphonuclear neutrophile there must be se\ eral stages in the devel¬ 
opment of the nucleus. At some stage, “ some portion of the nuclear 
mass is almost completely pin. hed off from the main nucleus.” The 
author makes use of this stage in his method of counting. He defines 
a lobulated polymorphonuclear as “ one in which some portion of the 
nuclear mass is separated from the main nuclear mass by a strand of 
chromatin, both sides of which are not distinctly visible under the 
two millimeter oil immersion lens.” That this classification is easily 
understood is claimed by Roberts. 

The technique of the count is the same as for all differential counts, 
cover glass preparations being used. After the ordinary differential 
count has been made, 100 polymorphonuclear neutrophiles are counted 
on each cover glass and the percentage of nonlobular forms is 
determined. 

An examination of 118 normal individuals in New York during 
December showed about 25 per cent of the nonlobular forms. This 
number is considered the average normal, and Roberts considers that 
the presence of 25 per cent, or less, of the nonlobular forms indicates 
that there is no inflammatory process present in the individual. 

Working with rabbits, which were found to have about the same 
percentage of nonlobular forms as man, a study to determine the 
effect of inflammatory conditions on the percentage was made. It 
was found that, even in the stage of leucopenia which followed the 
injection of live, pus-forming bacteria into the peritoneal cavity, the 
percentage of nonlobular forms commenced to rise almost at once 
and kept mounting until death or recovery ensued. 

The author has a series of only 50 clinical cases upon which to 
base his conclusions, but in all cases in which counts have led to the 
diagnosis of an inflammatory condition this has been confirmed at 
operation. As a result, he feels justified in “making the statement 
that if a nonlobular determination reveals the presence of 35 per 
cent or more of these forms an inflammatory process is present some¬ 
where in the body.” 
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a possible explanation of these phenomena, tiie author offers 
the theory which follows: “ * * * When the call for phagocytes 
comes, the white blood cell-forming organs pour into the circulation 
their available polymorphonuclear neutrophiles. These polymor¬ 
phonuclear neutrophiles being of the younger variety, fall into the 
nonlobular group. Hence, before the total number of white cells or 
the percentage of polymorphonuclears has risen to the point where 
it is clearly indicative of an inflammatory process, a determination 
of the nonlobular forms present will give this desired information.’’ 

In order to test his theory, the author makes a “ nonlobular deter¬ 
mination” upon patients suffering from inflammatory diseases at 
frequent intervals over a period of two or three weeks. He has 
found that so long as the percentage of nonlobular forms remains 
higher than normal, or is rising, the prognosis must be guarded, 
since this means that the white blood cell-forming organs are being 
overtaxed. The reverse of this has also been found to be true. If 
the percentage of nonlobular forms decreases, the prognosis is good. 

The writer states that his number of cases studied is too small to 
prove his theory, and the preliminary report has been made in the 
hope that it will stimulate other workers to try the method. 


‘the 1IA8TEE SPECIALTY 

Commander K. C. Melhorn, M. C., United States Navy, sanitaiy 
engineer of the Republic of Haiti, recently made a brief address 
before the Haitian Medical Society. He chose for his subject, “ The 
Master Specialty,” meaning by his title “good histories and good 
physical examinations.” As brought out in his address—which fol¬ 
lows—^these two are essential to the successful application of the 
physician’s art. Commander Melhorn said: 

I thought it might be of interest this evening to give a brief description of 
a general practitioner’s method of conducting clinical studies that has stood 
the test of flour and one-half years’ daily trial. 

Five years ago it Wi s my privilege and pleasure to spend four months in 
most delightful postgraduate work at the Massachusetts General Hospital—one 
of the teaching units of the Harvard Medical School. The studies were pursued 
in clinics associated with the well-known work of Dr, Richard Cabot—one of 
the leading internists of the United States. 

The most satisfying exi)erience of all was to note on every hand the insist¬ 
ence on careful histories and physical examinations of all imtlents within 
the hospital or in the out-patient department, no matter how trivial the 
I^^senting symptoms might appear to be. In the maze of specialties sur¬ 
rounding us these days it is certainly comforting to find oneself in an atmos¬ 
phere where these two factors, that any doctor can observe, occupy the most 
prominent positions of alL Good histories and good physical examinations have 
preached In medical schools and medical meetings for years and years. 
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bat what a 8 cardt 7 of them Is foond In the work-a-day world of a doctor’s 
life! In tbe clinic that 1 refer to, thoogh not deidgnated as sadi, they are 
classed as "master specialties" to be employed in 90 per cent of a general, 
practitioner’s work. After all Is said and done be Is the one who sees and 
treats the majority of patients the world over. 

I therefore urge those of yon who are attracted by the hoe and cry oC 
“specialism,’’ not to overloDk (as so many doctors do) the fact that the 
specialist in “history taking and physical examinations’’ never has an empty 
oflh% or an Idle professional boar. Once the pablic knows that yon are a 
doctor who will not only take the time to listen attentively and sympathetically 
to its story, hot will also conduct a personal inquiry and a physical examlna* 
tion, the like of which few have ever experlmiced before, your reputation is 
made and success is yours. Only the doctor who is a student and abreast 
of the times does that type of work—a tyjie that an educated public Is demand¬ 
ing more than ever before. The medical organization or groq[» clinic that fails 
to Include this “specialty” in its midst is a misnomer and is now b^g 
evaluated accordingly. 


PIOCCDLATXON 78. WABSmiANN TESTS IH THE BSEOLOftlG STUDT OF 

STPHUIS 

The symposium section of the International Medical Digest for 
October, 1927, is given over to a discussion of the relative values of 
flocculation tests and Wassermann tests in the serologic study of 
syphilis. 

The writer directs attention to the fact that the diagnosis and 
treatment of syphilis is not a closed question; that clinical observa¬ 
tion in syphilis is being neglected by many physicians because of their 
complete dependence upon the laboratory for diagnosis and guidance 
in treatment; and that syphilis is, of all diseases, “ the most protean 
in its manifestations.” 

Further, he says, « * * ♦ the Wassermann test, when properly 
performed by a competent serologist using a reliable technic, con¬ 
stitutes the most delicate and constant single symptom of syphilis.** 
It is admitted, however, that the Wassermann test is difficult of 
execution and this has led to many attempts to simplify it or to find 
some substitute for it. The Kahn test is one of these. 

The Kahn test, in the opinion of the writer, shows an agreement 
with the Wassermann test in from 90 to 95 per cent of cases. As an 
additional means for the serologic study of syphilis, he admits its 
value, but he finds fault with the demands of some of its proponents 
that it be made the exclusive test for use in syphilis. 

Among the reasons given for the rapid spread of the agitation in 
favor of the Kahn test are: (1) Its simplicity has been stressed and 
many have, accordingly, been led to believe that it is a test which may 
be performed by anyone with slight training. This, of course, is 
not true. In order that the test may be of real value it must be 
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performed with great care and by some one thoroughly familiar with 
it (2) Its adoption by the Navy and by the Michigan State Depart¬ 
ment of Health. The former is easily understood, as the test is one 
which may be performed aboard ships where it would at least be 
difficult to carry out the Wassermann technique. 

The writer fears that the adoption of the Kahn test for syphilis 
might be disastrous to the patient; who is, after all, the one most 
intimately affected. For this reason, he states “ the major premises 
upon which the exclusive adoption of the Kahn test is urged ” and 
gives his answers thereto. Briefly, they are as follows: 

^ L Bapidity, in that the entire procedure can be completed within 
a very few minutes.” 

In reply to this, he questions the necessity for any such instanta¬ 
neous diagnosis. Syphilis is a difficult disease to cure, and its treat¬ 
ment is slow and tedious. By the time the disease reaches a stage 
where a positive serologic reaction may be obtained, it has already 
reached a point where a few days’ delay in diagnosis will do no harm. 
The only circumstance in which the writer considers that extreme 
rapidity of diagnosis would be of value is in testing the blood of 
a donor before transfusion. 

“IL Simplicity of technic.” 

The impression that the Kahn test is so simple is extremely unfor¬ 
tunate and is untrue. True, the test itself is much more easily per¬ 
formed than is the Wassermann test, but it is the reading and 
interpretation of the result that is most important. This is not 
always easy in weakly reacting sera. The difficulty of performing 
the Wassermann test has a tendency to restrict its performance to 
those well qualified by training and experience. This is in its hivor. 

‘^III. Minimal time and labor required.” 

Granting this, the writer, as indicated above, sees no necessity 
for great haste. As he says: “So great, so far-reaching is the influ- 
ffice of a diagnosis of syphilis upon the future of the patient, so 
grave its aftermath, and so important its relation to his life, his 
family, his social and economic relations, and even his every-day 
existence, that it is essential to be sure rather than precipitate in the 
diagnosis. One should not regret whatever is necessary in time or 
labor to render the diagnosis free from error or to safeguard the 
treatment of this dreaded malady.” 

“ rV. Delicacy and specificity.” 

As before stated, there is an agreement in from 90 to 95 per cent 
of cases between the Kahn and Wassermann tests as generally per¬ 
formed. False negative reactions may be obtained in either test. 
However, such reactions do not always occur simultaneously. One 
may be positive; the other, negative. This is a strong argument in 
71666—27-11 
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favor of using both tests, rather than either one exclusively. False 
positives occur in from 3 to 5 per cent of Kahn reactions. This 
constitutes a real danger, as, in many cases, a laboratory report is 
accepted as final in diagnosis. 

Neither the Kahn test nor the Wassermann test should be thought 
of as “ a test for syphilis.” Rather are they “ laboratory methods of 
examination for evidence of reaction to syphilis.” 

Finally, the writer says: 

A blind and anquestionlng acceptance of any serologic procedure as consti¬ 
tuting in itself a thorough, complete, final, or Infallible examination for evidence 
of syphilis, or the acceptance of the Kabn test as suitable for such a purpose, Is 
greatly to be deplored and may l>e vehemently denied. 

. The Kahn test is no more suitable for general, haphazard employment than 
is the Wassermann test, and, while under circumstances preventing the accurate 
application of the Wa.ssermann test, to do a Kahn test is better tlian to do 
none, the proi)er place and true value of the Kahn test Is as an additional sero¬ 
logic method for the study of syphilis, to be used by well-trained and thoroughly 
grounded workers with and not in place of the Wassermann test 


PSTCHASTHEHIA 

Recently, at one of our naval hospitals, a private marine was dis¬ 
charged from the service, upon recommendation of a Board of Medi¬ 
cal Survey, with the diagnosis, “ P^ychoneurosis, psychasthenia.” 
This marine gave a history of having contracted syphilis in 1918, 
for which he received six injections of salvarsan and a course of mer¬ 
cury extending over a period of six weeks. Apparently, no other 
treatment was given, probably because of expiration of enlistment 
in 1919. There was also a history of opium smoking in 1924 and 
1925, so there is sufficient background for the development of mental 
disorder in 1927. At the time of his discharge he showed defective 
mental control, had obsessions and phobias and fixed ideas, and was 
greatly introverted. The thing that directed attention to his mental 
condition, and that eventually led to his discharge from the service, 
was a letter written by him to the medical officer of the station at 
which he was serving. Rarely has a letter been seen which better 
shows the mental processes of a man developing psychasthenia or in 
the early stages of a mental breakdown. For this reason the letter 
which follows is quoted in full. 

Dbab Sm: It is despair and not disrespect that prompts'the writing of this 
letter. 1 am fully conscious of the breach of military etiquette that 1 am 
guilty of in soliciting your attention unofficially, but pride, or that mythical 
something which is termed self-respect, makes it impossible to present my case 
in any other manner. Feeling as I do that my ailment is rather mental than 
physical, I have chosen the w'ritten word in preference to the oral, in giving you 
an expression of my case. 
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Humanity in its ruthless inirsuit for the materialistic ends of our existence 
has little time or understanding for those who accidentally fall victims to intelr 
lectual afflictions. Like Emerson, I believe that nothing ** is, alas, sacred but 
the integrity of the mind.” When one feels that this integrity is becoming im¬ 
paired, and in imminent danger of being dethroned, the instinct of self-preserva¬ 
tion arrays itself with the forces of reason, which dictate but one solution, 
namely, self destruction. Being, as we are, a strange comixture of intellect 
and flesh, we can not be impartial to either, nor can we Ignore the legitimate 
claims that each Justly merit Tom between these wailring claims of mind 
and body, I have become a victim to morbidity and abject despair, in this 
battle I feel that I can no longer cope single-handed, and it is the purpose of 
this letter to call upon you for help that your profession might be able to 
render. 

The honest pride and self-respect that are the by-products of education, 
have made me conceal my pitiful, mental condition for many years. It is 
an overwhelming catastrophe to an intellectual man to face, even remotely, 
the possibility of insanity. How much more acutely must be the despair, when 
insanity is not remotely possible, but actually experienced, in unguarded mo¬ 
ments of mental relaxation. It is only through a supreme effort of the will that 
I am able, from day to day, to retain the semblance of normalcy. The struggle 
to r^ress the wild and fantastic thoughts that assail me, presents itself daily 
and even though by sheer will power, I experience a small measure of success, I 
feel that the nerve energy necessary for this incessant strife, is beginning to 
exhaust my body. Recently, this has become very pronounced. 1 have a very 
trying time to remember things. In the general routine of the office, the 
minor details which constitute the greater portion of my work are becoming 
to be inefficiently done, not through any desire on my part, but because being 
too proud to admit that the small scope of Intelligence necessary to remembmr 
them, is strangely lacking in me. I chance my work, there is no certainty 
about it, no thoroughness. In years gone by, my personal appearances and 
bodily cleanliness were religiously observed, but of late, a slovenness engulfb 
me, perhaps only noticeable to myself, but enough to indicate that I am no 
long the same man. In moments of mental aberration, I am completely oblivious 
to my surroundings, or any event that might transpire about me. My well- 
meaning shipmates pay little attention to this, merely passing It off as dopiness.’’ 
But to a man who has always been a keen observer of all that goes on about 
him, it is the writing on the wall.” To lie awake at night until two or three 
in the morning is a common occurrence. Arising in the morning with a constant 
headache, and with every muscle in my body unwilling to exert itself. I have 
been an omnivorous reader, but lately this mental recreation is no longer mine^ 
for the power to concentrate on what is before me is gone, and I find that many 
times I have read two or three pages, without being aware of the nature of the 
subject perused. I am still sane enough to recognise that these idiosyncrasiea 
are abnormal, and that being so unnatural to me, must have some deep-rooted 
cause that needs professional attention. 

The delay in reporting to the medical authorities my case has been prompted 
by pride, it is hard Sir, to bring such a delicate affair to the notice of anyone* 
If I were not obligated, under oath, to the service, the secret of my mental de- 
dine would go down with me to the grave, but sensing that should my malady 
ta k e n violent form, I jeopardize others, and knowing that self-destruction, 
which at many times appears as the happy solution, would be cowardly, while 
still in the service, and feeling, sincerely that the symptoms of my affliction 
are growing alarming of late, the <mly honorable way was to report it. If I 
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haTe seemed presomptlTe in brii^dns my case before yon In letter form, it 
Is because the delicacy that breeding gives, makes it easier to write of sadi 
things in preference to speaking of them in person. 

Trusting that you will overlook the l»each of military etiquette by remember¬ 
ing the motive that incited it, I am Sir, 

Bespectfully, 


DBT 8TEBIL1ZATI0N 

The usual method of sterilizing surgical instruments in boiling 
water has never been entirely satisfactory, because of the difficulty 
encountered in drying the instruments after boiling, in preventing 
rust, and in avoiding injury to the points and edges of knives. In 
spite of this, the method has been persisted in in all countries except 
France, where dry sterilization is largely practiced. It is particu¬ 
larly important that instruments used in eye operations should not 
be subjected to the risk of being dulled by boiling. That this is 
recognized is shown by the fact that sterilization with phenol is 
resorted to by most eye surgeons. However, even this method of 
sterilization is not to be recommended too highly, as, at best, it is 
uncertain in its results. 

The facts which have been stated are brought out in a paper en¬ 
titled “ Dry sterilization for eye instruments,” by William C. Finnoff, 
of Denver, Colo., which was published in the American Journal of 
Ophthalmology, August, 1927. In this paper, Finnoff describes the 
method he uses for sterilizing the instruments employed in intra¬ 
ocular work and work on the ocular muscles, and states that, ‘‘It 
has entirely eliminated the apprehension of finding damaged or 
contaminated instruments.” 

The method of sterilization is as follows: 

The knives are fixed in holders, which are placed in corked test tubes. The 
other instruments are arranged in metal boxes, which have tight-fitting covers. 
Hypodermic syringes, that have been previously dried and the plungers inserted 
into the barrels, are placed in corked test tubes. Each container is wrapped 
in paper and labeled. The instruments in their containers are then placed in 
an electric sterilizer that is automatically controlled by a thermostat, which 
keeps the temperature at 160° C. (320* F.). The exposure should be for one- 
half hour at this temperature. They are then removed and one can feel assured 
that all organic life has been killed. 

The paper covers are used to prevent the entrance of dust and are 
carefully removed from the containers before they are handed to the 
surgeon. 

Dr. Robert Amory in 1909 determined the efficacy of dry steriliza¬ 
tion, using contaminated orange wood sticks for the purpose. He 
found that exposure to dry heat from 121® C. (250® F.) t» 149® C. 
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(300** F.), for 40 mintites, destroyed all spores and did not injure tiie 
wood. If there are no spores present, a shorter exposure will, of 
course, suffice. Fine steel wire and watch springs are not injured 
by temperatures that will destroy spores. 

As the writer says, this method is ideal for hypodermic syringes 
and needles, scalpels, probes, and similar instruments, and there is 
no reason why it should not be used for general surgical instruments. 
Where the same instruments must be used for two or more operations 
in quick succession it is, however, not practicable. 


HOT BATHS IH THE TEBATKENT OT 8TPH1I1S 

Increasing the body temperature by various means has become an 
accepted measure of therapeusis in the treatment of diseased condi¬ 
tions. The artificial inoculation of patients with malaria and sodoku, 
as well as the elevation of temperature by means of hot baths, have 
been commented upon by the BuLLxrnN from time to time, and 
reports of experiments have been made. 

In the January, 1927, number of this periodical an abstract of the 
report of the work of Schamberg and Rule on the therapeutic effect 
of fever in experimental syphilis was published. The work of these 
investigators was done with rabbits and the results obtained by them 
were sufficiently encouraging to lead to clinical trails upon human 
beings with naturally acquired syphilis. 

In the American Journal of Syphilis for July, 1927, Drs. Jay F. 
Scl^mberg and Hsien-wu Tseng report the results of such work 
recently caried on by them, under the title, “ Experiments on the 
therapeutic value of hot baths with special reference to the treatment 
of syphilis, and some physiological observations.” The summary of 
their report follows: 

1. The above studies were undertaken because of the striking protective and 
curative resuits of hot baths in experimental syphiiis in rabbits. 

2. The laboratory results were such as to warrant clinical trial on human 
subjects. The technic employed and the type of case to be treated had to be 
determined by ns by trial. 

3. We have proved that it is possible to raise the body temperature by hot 
baths even as high as 106* F., and furthermore to do so safely. 

4. In most cases there has been a perceptible improvement in the cutaneous 
manifestations, sometimes to the point of disappearance of lesions. 

5. There seems to be a slight improvement in the Wassermann reaction, 
although we would not Insist too much upon guantative alterations. 

6. We draw no definite conclusions from the above studies, realizing that a 
mndi larger series of cases must be studied over a long period of time. 

7. It is not our expectation that hot baths alone will prove of curative 
value in syiddlis. It is possible, however, that used as an adjunct to otbmr 
methods they may jarove to be of therapeutic aid. 
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8. With respect to the ^yslologic stodles made, we would summarise as 
follows: 

Very hot baths cause— 

(a) A transient lencocytosis, followed by a brief reduction in the white 
cells. 

(b) A slight rise in systolic blood pressure and frequently a great dr<^ in the 
diastolic pressure, both of temporary duration. 

(c) A fail in the blood cholesterol averaging about 10 per cent. 

(d) . A rise in the blood sugar averaging about 10 per coiL 

(e) No material influence upon the urea nitrogen, blood uric acid, or proteo¬ 
lytic or lipolytic ensymes. 


BABBIIAX 

A report of three cases of poisoning by barbital, used in therapeutic 
doses, is made by A. G. Eitsen, M. D., in The Journal of the Kansas 
Medical Society for October, 1927. Barbital is usually considered 
a safe remedy. That care is necessary in its use is well illustrated 
by this report. 

The first patient was an old man, aged 84, who took two 
fi-grain tablets one night upon retiring. He was in good physical 
condition at the time, but had been troubled with sleeplessness. 
When seen on the morning following the taking of the tablets, he 
was completely disoriented. For several days he was maniacal and 
the condition took nearly a month to clear up. 

The second case, a woman, aged 66, who suffered from acute 
bronchitis and mild diabetes, took one 5-grain tablet. The next 
morning she was completely disoriented. In this case, the condition 
cleared up in about three days. 

The third patient described was an old lady, aged 83, who had 
a general pruritis and other senile changes. She took barbital in 
5-grain doses on several occasions. Always, on the day following, 
she had muscular incoordination to such a degree that she was unable 
to walk. 

It is true that these patients were all older than the patients with 
whom naval medical officers have ordinarily to deal. However, it 
is well to know that such symptoms may be caused by barbital and 
that caution should be observed in prescribing the drug. 


PABIB OBEEN AKB CBIICINE LABTB! 

Paris green, mixed with road dust and “ dusted ” upon the surface 
of ponds by airplane, has been found effective against the surface¬ 
feeding larvae of Anopheles mosquitoes. Used in such a way, how¬ 
ever, it does not kill the larvae of Culex, JEdes, and other mosquitoes. 
In order to determine the toxicity of Paris green for these latter 
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types, and to develop a method for its use if found effective, K. 
Padmanabha Menon, of the Ross Institute, London, carried on a 
few laboratory experiments at that institute, and published his 
findings in The Journal of Tropical Medicine and Hygiene, August 
2,1927. 

Paris green, when sprinkled on water, does not sink, because of 
the surface tension. If, however, it be shaken with water in a test 
tube, to wet the granules, the surface tension will be overcome and 
the granules will sink to the bottom. This was done by Menon, who 
found that in dilutions of 1 in 10 to 1 in 40, with algse, debris, mud, 
etc., Paris green killed most of the grown-up larv» of Culex and 
JBdes in from 12 to 24 hours. Examination of the alimentary tube 
of the dead larvse showed the presence of arsenic. 

The author summarizes his paper as follows: 

Paris green, when vigorously shaken with water, can be made 
to sink. Culicine larvae, which feed from the bottom, swallow the 
granules of Paris green with particles of food and die. Larvae 
which are in the very early stage of development seem to escape. 
Paris green is not toxic to mosquito pupae. Larvae of other insects 
like chironomidae may be affected.” 

The experiments could not be carried further because of the au¬ 
thor’s return to India, where he hopes to continue them and apply 
them in the field. 

It is suggested, as a result of these experiments, that Paris green, 

■ after being well shaken with water, should be sprayed upon the sur- 
I face of shallow ponds and collections of water. It has been shown 
that the solubility of Paris green is so slight that, in the quantity 
Qsed, it will be harmless to fish and cattle. There is no accumulation 
of arsenic in the water, as Italian workers have shown that it is 
^Uminated within 48 hours by some natural biological process. 


ftTFBSISg 

Beginning with the April, 1928, issue of the Hospital Corps Quar¬ 
terly, a query section will appear under the heading ^ Information 
for the Hospital Corps,” and will be devoted to the publication of 
questions and answers on the subjects of general education, profes¬ 
sional matters, personnel, reports and returns, regulations, and inter¬ 
pretations. Questions of such nature will be published in the order 
received, followed by the answers. 

It is intended that the Quarterly serve the Hospital Corps as a 
vehicle of enlightenment that tends to further their efficiency in the 
performance of their professional duties, a medium for the inter- 
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change of professional ideas and experiences, and a means of official 
communication to the Hospital Corps. 

The source of publication of the QuabtebiiT furnishes almost un¬ 
limited references from which answers can be prepared to almost any 
questions, of the above nature, that may be asked by members of the 
Hospital Corps. Therefore, all members of the Hospital Corps are 
urged to take advantage of this opportunity. 

Questions should be typewritten, or printed on one side of paper, 
with name, rate, and station at the close of question—^names will not 
be published. Address all such communications to the Editor, the 
HospiTAii Corps Quahterlt, Bureau of Medicine and Surgery, Navy 
Department, Washington, D. C. 
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Publishers submitting books for review are requested to address 
them as follows: 

The Bklltor, 

UimsD Statsb Navai, Mbdioai. Bullbiht, 

Borean of Medicine and Surgery, Navy Department. 

Washington, D. C. 

(For review.) 


CumcAL Phtsioloot, by Robert J, 8. McDotcall, D. 8c., M. B., F. R. 0. P. 
(Edin.), Profe»$or of PhytiologVt King’s College, UniversUg.of London. With 
an introduction by W. D. HaXlVburton, LL. D., F. R. C. P., F. R. 8., Emeritut 
Professor of PhysMogy, King’s Collie, University of London. D. Appleton 
ft Co., New York, 1887 

At the present time, when a strenuous effort is being made to revise 
the curriculum of medical schools in order that the basic sciences of 
anatomy, physiology, pharmacology, biochemistry, bacteriology, and 
pathology may be extended into the third and fourth years of medical 
teaching, this volume should excite peculiar interest among practi* 
tioners of medicine and particularly among teachers in medical 
schools. 

There has been a tendency in the past to relegate the study of 
physiology to the first and second years of the medical course and 
the application of physiology to the later years of study has been 
somewhat vague. 

The author presents the science of physiology in such* an attractive 
and practical manner that it can be carried to the bedside and applied 
clinically, which, after all, is the acid test for any medical science. 
The book provides most interesting reading and the author states in 
his preface tbat it is intended primarily for senior students and 
practitioners of medicine whose time for reading is limited and who 
perhaps will not consult the more exhaustive monographs on the 
subject 

It is difficult to see how any student of medicine could read this 
volume without tremendous profit to himself. The author has at¬ 
tempted to cover the entire field of clinical physiology, which in it¬ 
self is a tremendous task, and some of the subjects dealt with may 
perhaps not be treated so exhaustively as some readers would wish. 
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The contents are conveniently divided, under appropriate headings, 
so that reference is greatly facilitated. 

There is a chapter on the physiological principles in the treatment 
of certain emergencies which can be read to advantage. 

This volume is a new departure and somewhat different from any 
other book on the subject. It is considered that the author’s attempt 
to make physiology a practical subject which can be carried to the 
bedside and applied clinically deserves commendation. 

The book might well constitute part of the library of every medical 
student, in spite of the fact that the average student is hard pressed 
for time for additional reading. 

Osub’b Moi«bn Mkdicinb, edited by Sir William Osier, Bart., M. D., F. R. B., 
late Regius Professor of Medicine in Oxford University, etc. Third Bdition, 
thoroughly revised, reedited by Thomas McCrae, M. D., Professor of Medicine 
in Jefferson Medical College, Philadelphia; Fellow of the Royal College of 
Physicians, etc., assisted by Elmer H. Funk, M. D., Assistant Professor of 
Medicine, Jefferson Medical College, etc. Tolames IV and Y. Lea & Febiger, 
PhUadelphla, 1927 

Volume rV treats of diseases of the respiratory ^stem and 
diseases of the circulatory system, while in Volume V, diseases of the 
blood, diseases of the lymphatic system, diseases of the ductless 
glands, diseases of the urinary system, vasomotor and trophic dis¬ 
orders, and diseases of the locomotor system are discussed. 

The various disease conditions are grouped about as they were 
in the earlier editions and, with few exceptions, the same authorities 
have written the differmit chapters. 

It is needless to say that these volumes will be found as valuable 
for purpose of reference as the other volumes of this edition and the 
volumes of the earlier editions. 

Phtsical Diaoitobib, by Richard C. Cabot, M. D., Professor of Medicine in 
Harvard University; formerly Chief of the West Medical Service at the 
Massachusetts General Hospital. Ninth edition. Wiiliam Wood & Ga, New 
York, 1927 

Any book which is in its ninth edition in a little over 20 years 
is certainly abreast of the times and is so well known to the profes¬ 
sion that no introduction is necessary. And this would seem to be 
especially true of a book which has served as the basis of instruction 
for such a large percentage of medical men. The present edition 
has followed the make-up and appearance which has become so 
familiar, the changes being those of revision to bring the work up 
to date. The sections on cardiovascular disease, tuberculosis, and 
the blood have seen the most change. The section on cardiovascular 
disease impresses this reviewer as being especially worth while for 
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medical officers. Certainly, fewer diagnoses of primary mitral 
regurgitation will be made by. anyone reading this section, and that 
factor alone will materially reduce the number of erroneous diagnoses 
and the amount of anguish experienced by those who have been told 
that they have “ heart trouble ” or a Wiring valve.” 

AFPKRDicms, by Hubert AsKlev Roytter, A. B., M. D., Burgeon to Rex Hospital; 
8urgeon4n-OJtitef, 8t. Agnes Hospital, Raleigh, N. 0.; former President 
Southern Burgloal Association. D. Appleton A Co., New York, 1927 

The author has reviewed an extensive bibliography with special 
attention to important papers on this subject published within the 
last five years. 

Special emphasis is directed toward the early diagnosis and treat- 
ment of this disease. Operative methods are fully discussed and well 
illustrated. 

The Ochsner method of treatment is fully discussed. Tliis dis¬ 
cussion and the conclusions reached should remove many of the 
misconceptions so prevalent as to the type of case in which this 
method was recommended and what it hoped to accomplish. 

A commendable attempt is made to arrive at accurate mortality 
statistics in this disease. 

This monograph should be of help to the general practitioner 
as well as to the surgeon. 

Manual or Subokbt (Bobb and Cabuss), by Albert Oarless, O. B. B., M. B., 
M. 8. Land., F. R. O. 8. Hon. Fellow, American College of Burgeons; Emeri¬ 
tus Professor of Surgery, Kinffs College, London, etc., and Cecil P. O. 
Wakeley, F. R. C. 8. Eng., F. R. 8. Edin., Erasmus Wilson Lecturer, Royal 
College of Burgeons of England; Assistant Surgeon, King’s College Hospital, 
ete. Twelfth edition. WUIiam Wood A Co., New York, 1927 

Bose and Carless has been the standard English text-book of sur¬ 
gery for so many years that a complete review of a new edition 
is unnecessary. It is sufficient to say that the twelfth edition, which 
has become necessary after a lapse of only three years since the 
publication of the eleventh, lives up to the high standard which has 
characterized the earlier editions. 

For the first time Mr. Wakely appears as a full collaborator with 
Mr. Carless. 

A single volume of more than 1,500 pages is unavoidably bulky and 
difficult to handle, but the surgeon who uses this volume as a reference 
book will find himself well repaid for the slight inconvenience to 
which he is put in handling such a large book. 

The illustrations throughout the text are adequate and those in the 
radiographic supplement are excellent. 
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Tbopicai. SuBGBtT AiiD 6CT010AI. Pathoumt, by Koruna K. Chatterfi, F. R, 
C. 8. I., Major, I. T. F. MeOical Corp*; Surgeon, UeMoai CoUege Hotpitali, 
Calcutta; Fellow of the Royal Society of Medicine, London, and of the 
Royal Society of Tropical Medicine, London; etc. With a foreword by 
Maj. Oen. Sir R. Havelock Charles, O. C. V. 0., K. C. 8. I., M. D., LL. D., M. 
Ch., F. R. C. 8. L, I. M. 8. (Ret.), Sergeant-Burgeon to His Majesty the King; 
Physician-in-Ordinary to His Royal Highness the Prince of Wales; late Dean 
of the School of Tropical Medicine and Hygiene, London; etc. William 
Wood & Co., New York, 1927 

Reviewers of detective stories and other novels are wont to relate 
that they picked up the book to glance through it and were unable 
to lay it down or even stop to eat or drink until they had read it 
to the last page. Such, with very minor reservations, was the effect 
of Chatter] i’s Tropical Surgery on the present reviewer. It is full 
of interesting personal experiences, side lights on the people and 
customs of India, interracial amenities and historical observations, 
interspersed with the clinical observations. How the reviewer would 
have prized such a book as this, back in the days of his own tropical 
duty, when he was beginning to do surgery. 

One assumes from the author’s name that he belongs to the in¬ 
digenous race and so his comments concerning the effect of alcohol 
on the white man in the Tropics are most illuminating and prob> 
ably unprejudiced. The remarks, on pages 23 and 24, about the 
adjustment of the European to life in the Tropics, might well be 
read by all officers on their way to such duty. The incidence of neo¬ 
plasms in the Tropics is an important subject and one of controversy, 
since a layman recently produced a most interesting book in which 
one of the premises, on which he based his conclusions as to the 
nature and cause of cancer, was that cancer does not prevail among 
primitive races. This book contains a thorough discussion of the 
subject. 

lotion 1 covers the subject of amoebiasis; section 2, filariasis; 
section 3, tropical granulomata; section 4, schistosomiasis; section 
5, ascariasis; section 6, bones and joints; section 7, abdominal sur¬ 
gery in the Tropics; section 8, neoplasms in the Tropics; section 
9, vesical calculi, deformities due to bums, snake t}ite, and injection 
of saline solution in cholera. 

This book should be in the library of all ships and hospitals in 
the Tropics. 


BLOOD-PREjssuHK; It 8 CLINICAL APPLICATIONS, by Ocorge William Norris, A. B,, 
If. />., Professor of Clinical Medicine in the University of Pennsylvania, e(o.; 
Henry Cuthbert Bozett, M. B,, B, Ch, (Oxon,), F, R, C. 8, {Eng.) Professor 
of Physiology in the University of Pennsylvania, and Thomas M, McMillan^ 
A. B., M. D., Assistant Physician to the Pennsylvania Hospital; Cardiologist 
to the Philadelphia General Hospital; etd. Fourth edition, thoroughly re- 
Tised. Lea & Febiger, Philadelphia, 1927 

Because of the i*apid advance in knowledge of the subject of blood 
pressure, the authors have found it necessary practically to. re write 
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the book in order to bring out this, the fourth, edition. The literature 
of the subject, both practical and theoretical, has been carefully re¬ 
viewed and incorporated in the work, which will be of material assist¬ 
ance to any physician. 

All phases of blood pressure are discussed, and a definite course of 
procedure to be followed in any case is given. 

Altogether, this is an excellent book to be used by anyone studying 
the complex subject of blood pressure. 

DiAsnosis Airo Tib&tment or Dzsk&ses of thc Stomach, by Martin B. Rehfuta, 
M. D., A»»istant Profeator of UedMne at Jefferson Medical College, Philo- 
delphia, W. B. Saunders Co., Pbiladelidila, 1927 

Minute details of the diagnosis and treatment of gastric conditions 
are gone into by the author, and fundamental points concerning the 
diseases of other organs of the digestive tract are given. Prominent 
specialists have contributed chapters on various phases of the subject. 

The book is well written, easily read, and adequately illustrated. 
There are more than 500 illustrations, some in colors. 

The past 20 years have brought about a tremendous change in the 
study of digestive diseases. Many aids to diagnosis and methods of 
treatment have been accepted as standard. These are described in 
detiul by Behfuss. Other methods, still under consideration, are dis¬ 
cussed uid the- author’s opinion concerning them is given. 

BaosoHOSOOPT AND BsoPHAOOSooPT, by Chevalier Jackson, M. D., 8e. LL. 

P. A. 0, 8., Professor of Bronehosoopg and Bsophagosoopy, Jefferson Medical 
doittege; Professor of Bronchoscopy and Bsophagosoopy, Chradmate School of 
Medicine, University of Pennsylvania, etc. Second edition, reset W. B. 
Saunders Go., Philadelphia, 1927 

We are indebted to Doctor Jackson for so great a part of th.e 
knowledge, instruments, and tedinic of this important branch that 
it may be termed a one-man specialty. No other man can speak with 
as great authority, for no other has a comparable background of 
anatomicid knowledge, clinical experience, and technical skilL His 
clinic for the use, development, and diffusion of knowledge of his 
specialty is one of the big things of America. 

The book contains descriptions of the instruments and the methods 
of their use; solutions of the common problems of foreign body re¬ 
moval; Uie methods of treating various diseases of the req>irat<Mry 
and digestive systmns. The short chapter <m tracheotomy is alone 
worth the price of the book. 

Doctm: Jackson’s book should be in the library of every hospital 
and hospital diip. 
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Obthopaidic SciBOBnr< by Royal WhUtnaUi M. D., M. R. O. 8., F. A. C. 8^ 
Burgeon to the HotpUal of the Ruptured and Crippled, ConeuUant to 8t. 
ones and Bt. John'$ Guild Hoepitaia, to Polyclinle Hoapital and others, etc. 
Eighth edition. Lea and Febiger, Philadelphia, 1027 

In this eighth edition of his book, Doctor Whitman gives a 
r63um4 of the methods and current practices used in his work. 
Viewed from the angle of mechanical disabilities the grouping of 
material has followed the functional rather than the etiological 
standpoint. This is eminently rational, as the orthopedic surgery of 
to^lay is certainly a mechanical science Ttnd is concerned with the 
restoration of the normal function. 

The reviewer is impressed with the attention paid to early diagno¬ 
sis and the explanations of the mechanics of deformities. These 
make the book of exceptional value to the general practitioner as 
well as the specialist, for the general practitioner is the first to see 
most of these cases. From the military standpoint the chapters on 
foot mechanics and deformities and collateral orthopedics afford 
profitable pages for study and are well worth the time spent on 
them. That part of the work devoted to the treatment of fractui'es 
and the avoidance of post-traumatic deformities is particularly 
valuable. 

Wlien a book reaches its eighth edition it has established a group 
of adherents and little can be added to the esteem in which they hold 
it. Doctor Whitman has covered this subject so fully and in such 
an excellent manner that we feel that this work should be added 
for reference to libraries in our hospitals. Undoubtedly, it Will 
receive the recognition and use which it deserves. 

ArFEcnoNB or the Stomach, by Burrill B. Crohn, M. D., Associate Attending 
Physician to the Mt. Blnai Hospital, New York City; Memher of the Amer¬ 
ican Oastro-enterological Association; Consulting Physician, Untied Btates 
Veterans’ Bureau, etc. W. B. Saunders Co., Philadelphia, 1927 

The modern conceptions of stomach diseases are based on years of 
elaborate study of the embryology, physiology, pathology, radiog¬ 
raphy, and chemistry of the organ. We no longer hear of the 
score of types of acute and chronic gastritis and dyspepsia which 
were formerly diagnosed. 

In this volume we have, completely described, the anatomy, physi¬ 
ology, laboratory tests, radiography, symptoms and signs, pathology, 
and treatment of diseases of the stomach. There are 275 pages 
devoted to ulcer, every page of which is worth reading. From the 
standpoint of both physician and surgeon, ulcers and their treat¬ 
ment are fully discussed and careful reading fails to disclose any 
great divergence in their views. The chapters on surgical treat¬ 
ment are by Dr. A. A. Berg, a competent and conscientious writer, 
whose conclusions are important. 
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The book is a valuable summary of present knowledge of stomach 
disorders, pf interest to internist and surgeon. 

DmiASBs OF THE IfocTH, by Bterling V. Mead, D. D. 8., Profeaeor of Oral 
Surgery and Diaeaeea of the Mouth, Georgetown Dental School; Profeaaor 
of Diseases of the Mouth, Georgetown Medical School; Oral Surgeon to 
Georgetown Hospital; Dental Surgeon to Providence Hospital; Consuming 
Oral Surgeon to Casualty Hospital; Consulting Dental and Oral Surgeon to 
Shady Rest Sanatorium, etc., Washington, D. C. Tbe C. Y. Mosby Co., St. 
Louis, 1027 

« 

Not being satisfied with his own qualifications for writing such a 
book, Doctor Mead has sought the advice and assistance of internists, 
general and dental surgeons, and labotatory workers. The result 
is a book which will be fotmd useful to practitioners of both the 
dental and medical professions. It is the most elaborate, complete, 
and well-rounded work on this subject that has appeared in recent 
years. 

BifZBOKNcncB or a Gsvcbai. Pbaotioe, by tbe late Nathan Clark Morse, A. B. 
M. D., F. A. C. 8. Bevlsed and rewritten by Amos Watson Colcord, M. D. 
Surgeon, Carnegie Steel Co.; Surgeon, Pennsylvania Railroad System; Bx- 
president, AssoetaHon of Railway Surgeons, Pennsylvania Lines Etwt; etc. 
Second edition. The O. V. Hoaby Go., St Lonls, 1027 

From the standpoint of the naval medical service, medical books 
may be divided roughtly into four groups—first, those which should be 
in the library of the Naval Medical School; second, those which 
should be in the libraries of naval hospitals; third, those which 
should be issued to all ships and stations; and, fourth, those which 
' every medical officer ^ould own as his personal property. 

The present volume falls into the third and fourth groups. It 
should be available at all ships and stations and every medical officer 
should have a copy to keep at his home and to carry when on leave 
or traveling. 

The chapter headings include “Preparation for Emergencies,” 
“ Removal of Foreign Bodies,” “ First Aid,” “ Treatment of Asphyxi¬ 
ation,” “Surgical Emergencies,” “Medical Emergencies,” “Frac¬ 
tures and Dislocations,” “ Obstetric Emergencies and Poisoning.” 

Miwob Sttboebt, by Arthur E. Hertzler, M. D., F. A. C. 8“., Chief Surgeon, Hal¬ 
stead Hospital, and Victor E. Chesky, M. D., F. A. C. 8., Chief Resident Sur¬ 
geon, Halstead Hospital. Tbe O. Y. Mosby Go., St. Louis, 1027 

It is always a pleasure to greet another book by Doctor Hertzler. 
He is an indefatigable writer with the ability to compress more 
practical points into a given volume than other writers. This pres¬ 
ent volume is of his characteristic sort, full of important facts, clearly 
expressed. 

The book is designed to help the dispensary student to understand 
what he sees in the out-patient clinic. In the naval medical service 
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it should prove ideal for the interne or junior medical officer who is 
beginning his surgical service. Any young medical man would find 
this a most helpful book. 

Diseases or tee Eye, by Charieg H. May, M. D., Director and Vieitinff Burgeon, 
Eye Service, Bellevue Hoepital, New York, 1916 to 1926; Form&rly Chief of 
Clinic and Instructor in Ophthalmology, CcUege of Physicians and Burgeons, 
Medical Department, Colutnltia University, New York; etc. Twelfth edition, 
revised. William Wood & Co., New York, 1927 

So well is this book known to the profession, both English and 
foreign speaking, that a review of this, the twelfth edition, is almost 
superfluous. 

The author stated in 1900, in the preface to the first edition, that 
“ the great difficulty in preparing a book of this sort is to say enou^ 
but not too much.” He has solved the problem admirably and 
throughout the book one senses not only an up-to-date specialist but a 
gifted teacher. It is a book which one likes to see in one’s personal 
library for ready reference. 

Feb)ino and the Nutritionai, Diboboebs in Infancy and Chudhomi, by Julius 
H. Hess, M. D., Professor and Head of the Department of Pediatrics, Vnioer~ 
sity of Illinois College of Medicine; Attending Pediatrician to Cook County 
Hospital, etc. Fifth edition. F. A. Davis Co., Philadelphia, 1927 

This book has always been more of a working manual in pediatric 
practice than a textbook of academic interest. Among the introduc¬ 
tory chapters is a good one on metabolism of infants. Breast feed¬ 
ing and nutritional disorders of the breast-fed infant are discussed 
within the space of 50 pages. 

Eighty pages are devoted to artificial feeding, including a chapter 
on diets for ages from six months to six years. A section is devoted 
to the discussion of nutritional disorders in artificially fed infants. 

Rickets, spasmophilia, scurvy, acidosis, and alkalosis, and anemias 
of infancy are discussed very lucidly. 

The information furnished in the appendix is perhaps of as great 
value as that in the main part of the book itself. It is not readily 
found elsewhere. 

The book will prove to be a useful aid to those medical officers 
assigned to family practice. 

A Text-Book of Thebapedticb, by A. A. Stevens, A^. M^ M. D., Professor of 
Applied Therapeutics in the University of Pennsylvania; Visiting Physician to 
the University and to the Philadelphia General Hospitals, Seventh edition, 
mitirely reset W. B. Saunders Co., PhUadelphia, 1927 

This author and his standard textbook have been so well known for 
so many years that a description of the nature of the book is unnec¬ 
essary. The new edition has been entirely revised and conforms with 
the latest revision of the U. S. P., which became effective in 1926. 
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Many new drugs and remedial measures appear, for the first time, in 
this new edition. 

The appearance of a new edition of one of Doctor Stevens’s text¬ 
books is a matter of importance to every medical student and every 
practitioner. One of his outstanding qualifications as a teacher is his 
ability to express important facts clearly and concisely, so that they 
stick in the memory. 

Thb SdBircB AND Pbactics or SoBOEsr, by W. H. C. Romanis, M. A., M. B., 
M. Ch., Cantab., F. R. C. B. (Eng.), F. R. 8, {Edin.), Senior Burgeon in 
Charge of Out-patients and Teacher of Practical Surgery, 8t. Thomas's Hos¬ 
pital; Burgeon to the City of London Hospital for Diseases of the Chest; 
Examiner in Surgery to the University of Cambridge, etc., and Philip H. 
Uitchiner, M. D., M 8. (Lond.), F. R. C, 8. (Eng.), Burgeon in Charge of 
Out-patients, Teacher of Operative Surgery and Demonstrator of Anatomy, 
St. Thomas’s Hospital; Lieut. Col. R. A. M. C. (T), Commanding Medical 
Unit, University of London O. T. C, etc. William Wood & Co., New York, 
1927 

Volume 1, with 757 pages, is devoted to general surgery, and vol¬ 
ume 2, with 921 pages, to regional surgery. 

It is an ambitious enterprise these days to cover the whole field of 
surgery in less than 1,700 pages. It has been well done in this case, 
and there is little to criticize. The facts are stated clearly and con¬ 
cisely and there is no rhetorical padding. Regional anatomy, surgical 
pathology, laboratory tests, and after-treatment are described in an 
excellent manner. 

This will prove a valuable reference work for the surgeon. 

STnuncAi, Diskasbs of the Oau. Bladoeb, Lives and Pancbbas and Theb 
noBATicKNT, by Moscs Behrend, A. M., M. D., F. A. C. 8., Attending Surgeon 
to the Jewish and Mt. Sinai and Northern Liberties Hospitals; Instructor 
in Anatomy in the Jefferson Medical College; etc. F. A. Davis Co., PhUa- 
delphla, 1927 

An elaborate monograph covering the anatomy, physiology, path¬ 
ology, symptoms, and treatment of the gall bladder, liver and 
pancreas. 

Surgeons who handle many cases of biliary-tract disease will fina 
it a useful summary of these conditions.. 

FutdIiA or THE Anus and Rectum, by Charleg John Drueek, M. D., F. A. C. 8., 
Professor of Rectal Diseases, Poet Qraduate Hospitsd and Medical Bdhool, 
Chicago. F. A. Davis Co., PbUadelphia, 1927 

A description of the anatomical, pathological, physiolo^cal, and 
clinical aspects of fistula of the lowmr bowel. This is the result 
of a minute study of a large number of patients who were required 
to submit to more than one surgical operation for relief of fistula. 

71656—27-^12 
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Few conditions are more baffling to the general surgeon than the 
fistul» about the rectum and anus which recur and persist in spite 
of his best efforts at treatment. This book is full of valuable ideas 
and practical suggestions. Any surgeon could profitably devote a 
few hours to a careful reading of this excellent monograph. 

A Textbook of Exodontia by C. Dudley Owinn, D. D. 8., Asgistant Professor 
of Oral Surgery, University of California, San Francisco, Calif.; Visiting 
Dentist to the French Hospital, San Francisco; Member of the Staff of the 
Stanford University, School of Medicine, San Francisco, Calif. Lea and 
Febiger, Philadelphia, 1927 

In the preparation of this book the author has endeavored to give 
in detail the several steps necessary for the correct procedure in 
exodontia which easily may be understood by the student. The 
original illustrations from practical cases are clear and are of valu¬ 
able assistance to an understanding of the text The book is of 
convenient size, of clear type on good paper. 

Standabd Methods of the Division of Labobatobies and Resbabch or ths 
New Yobk State Department of Health, by Augustus B. Wadsworth, M. D., 
Director. The Williams & Wilkins Co., Baltimore, 1927 

This volume is a complete production containing in detail the pro¬ 
cedure of an active, efficient laboratory. 

The contents are arranged under general headings, e. g., “ General 
Laboratory Procedures ”; “ Methods used in the Department for the 
Preparation of Media and Glassware ”; “ Methods used in the Anti¬ 
toxin, Serum, and Vaccine Laboratories,” etc. Each general heading 
is again divided into sections and chapters and each subject is there 
treated of in detail from the incipiency through the completed prod¬ 
uct. Under each department the work is so given that the beginner 
may follow through step by step. 

llie section on “ Methods used in the Executive Offices ” deals with 
the executive side from all angles and is most complete. 

This work, although coming from a large institution, will be foimd 
a most valuable addition to any laboratory because of the complete¬ 
ness of its subject material and the orderly and detailed presentation 
thereof. 

CuNioAL Case-Taking, by Qeo. R. Herrmann, M. D., Ph. D., Assistant Professor 
of Medicine, Tulane University, New Orleans. The C. Y. Moeby Co., St. Lonis, 
1927 

This little volume is intended to be a supplement to Methods in 
Medicine, by Dr. George Dock, and will serve a very useful purpose. 
The slipshod methods frequently followed by internes and busy prac¬ 
ticing physicians in case-taking can not possibly produce the best 
results. The method suggested by Herrmann and carefully described 
in this book is easily followed and requires a minimum of time for 
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its execution, yet will result in histories worth having and will go 
far toward pointing the way to a correct diagnosis. 

liiFPiRooTT’s Pocket Fobuulabt, by George B. Rehherger, M. D. J. B. Lippin- 
cott Co., Philadelphia, 1927 

An unusually complete pocket manual, containing information 
of practical value frequently needed by every medical man. It is 
concise, statements are definite, and nothing is left to the imagina¬ 
tion. Especially valuable are such headings as Hygiene, where in 
20 lines good hygiene is described. This is very much in contrast 
to the vague prescriptions so often found, ‘‘Attention should be 
directed to proper hygiene,” etc. In four pages the essentials of 
infant feeding are given. The therapy in syphilis is given definitely 
by days and courses, yet all is presented in less than five pages. 
Tlie definiteness of what and how to do will appeal to those who like 
a place for everything and everything in its place. 

The book is intended to complement and supplement one’s medical 
education. In it, information may be more readily found and is 
more accurate than can be obtained by an appeal to the unaided 
memory. It can easily be carried in one’s pocket. 

OvEBCOMiNo TtrsERcuxoBiB by Gerald B. Webi, M. D., Consulting Physician, 
Cragmor, Olockner, Sunnyrest, and the National Methodist Episcopal 8ani- 
toria; Former President, National Tuberculosis Association, etc., and Charles 
T. Ryder, M. D., Cragmor and Glockner Sanitaria; Colorado Foundation 
for Research in Tuberculosis; etc. Third Edition, reTlsed. Paul B. Hoeber 
(Inc.), New York, 1927 

This is the third edition of that valuable little book, “ Recovery 
Record, for Use in Tuberculosis,” with a change in title, the purpose 
of which is to call attention to the fact that recovery of the individual 
patient should not be the whole aim of treatment. It shows how 
the patient in fighting for his own recovery may aid in the fight 
against tuberculosis in general, thus adding another helpful stimulus 
to his desire to get well. 

Like its predece^rs, this edition provides a real aid to recovery. 

The Oabb of the Patiekt, by Francis Weld Peabody, M. D., Professor of Medi¬ 
cine, Harvard Medical School. Harvard University Press, Cambridge, 1927 

This small book of 48 pages contains much of value. In it the 
author shows the importance of acquiring the art of practice as well 
as a knowledge of the science of medicine. Physicians are told to 
consider their patients as “ sick human' beings ” and not simply as 
“cases.” 

Following the advice given will do much to help the young medical 
man gain the affection, as well as the esteem, of his patients. 
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Gnnno Well and Statino Wul, by John Potts, M. D., Fort Worth, Tern. 
Introdactlon by J. B. MoKntffht, M. Superintendent and Medioat Director, 
Terns State Tuberculosis Sanatorium. The G. V. Mosby Co., St. Louis, 1927 

Another book written for the patient who has tuberculosis, his 
family and friends, and the doctor who is attending him—and a 
good one. 

The value of an understanding of tuberculosis in its early stages 
by the doctor is shown to be the most important asset for the patient, 
as it is the early case that recovers. 

Helpful advice is given and the sufferer from tuberculosis will 
profit from a reading of the book. 

The Ambbican Illustrated Medical DicnonABT, by W. A. Neuman Borland, 
A. M., M. D., F. A. 0. S., Lieut. Col., M. R. 0., U. S. Armp; Member of the 
Committee on Nomenetature and Classification of Diseases of the American 
Medical AssoctatUm. Fourteenth edition. W. B. Sannders Co., PhUadeliilila, 
1927 

Although the thirteenth edition of Dorland’s Dictionary was pub¬ 
lished only two years ago, advances in Uie medical sciences have 
rendered desirable a new edition at this early date. 

In this fourteenth edition, 100 new cuts and over 2,000 new words 
have been added. E. C. L. Miller, M. D., professor of bacteriology 
and biochemistry. Medical College of Virginia, has collaborated with 
Doctor Dorland in producing Uiis thoroughly up to date dictionary. 

International pUNics, Volume II, Thirtt-sbventh Sisibb, 1927, Edited by 
Henry W. Cattell, A. M., M. D. J. B. Lippincott Co., Philadelphia, 1927 

This number of International Clinics contains, as usual, much use¬ 
ful information. In it are published, among others, the following 
papers: Allergic Diseases in Relation to Climate, by W. Storm Van 
Leeuwen, M. D., of the Royal University of Leiden; A Heart-block 
Clinic, by L. F. Bishop; Bunion—Its Cause and Cure, by H. A. 
Robinson, M. D., of Kenosha, Wis.; and Medicine From the Stand¬ 
point of History, by John R. Oliver, M. D., Ph, D., of Baltimore. 

A medical questionnaire which will serve as a test of the state of 
one’s medical knowledge is also given. 
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THE DIVISICW OF PREVENTIVE MEDICINE 

Commander M. A, BroAue, Medical Corps, United States NavTt In diatge 


Notes on PreventiTe Medidne for Medkal Offieers, United States Navy 


BPZDSMZO OF ZmUXnZA AVB UVUSVAl PBETAIEHOB OP OTHBB OOX- 

XUHICABXS SI8SA8B8 AT THS TJHITED 8TATBS BAYAL TBAHTIBO 

8TATIOH, SAXPTOB B0AD8, YA., DUBIHO THB WZBTBB ABD SPBIBa 

OP 1887 

As previously reported in the BuixEnN, a severe epidemic of 
influenza occurred at the United States Naval Training Station, 
Hampton Roads, Ya., early in January, 1927. The outbreak con¬ 
tinued much longer than was to be expected from experience with 
that disease in the Navy during and since the World War, and it 
was accompanied and followed by a greater incidence of scarlet 
fever, measles, and mumps than was to be expected. 

With a view to correcting or obviating conditions making for the 
introduction and spread of communicable diseases so that such bad 
health conditions may not be encountered in future years, morbidity 
statistics were prepared, by direction of the Surgeon General of the 
Navy, to contrast conditions during the first four months of 1927 
at the United States naval training station, Newport, R. I., where the 
prevalence of communicable diseases was not greater than expected, 
with conditions existing at the Hampton Roads Station. Each sta¬ 
tion was then visited, and a study of communicable-disease hazards 
was made by Commander J. R. Phelps, Medical Corps, United States 
Navy, representing the Bureau of Medicine and Surgery, and 
Lieut. Commander Paul Hendren, United States Navy, representing 
the Bureau of Navigation. 

The following memorandum prepared for the Surgeon General 
of the Navy by the Division of Preventive Medicine shows the inci¬ 
dence of communicable diseases at each station during the period 
in question and summarizes certain conditions already appreciated: 

The following tables, compiled from Form F cards returned by the two 
stations under consideration, show admissions and admission rates computed 
on an annual basis, sick days and sick days per 1,000 per annum, by months, 
during the first four months of this year. In addition, a table is presented to 
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show how much greater the admission rates and sick-day rates were at one of 
the stations than at the other, each month, for certain groups of titles—(a) all 
diseases (injuries and poiscming excluded) ; (h) communicable diseases; and 
(o) other diseases. Sick days include both hospital sick days and sick days on 
the station: 

January 


1 

Hampton Roads 

Newport i 

Hampton Roads 

Newport 

Admis¬ 

sions 

Rate per 
1,000 

Admis¬ 

sions 

Rate per 
1,000 

Sick 1 
days 1 

Sick da 3 rs 
per 1,000 

Sick 

days 

Sick days 
per 1,000 

Influenza. 

407 

1,455.74 

34 

165.64 

1,670 

5,973.17 

179 

1,647.24 

Catarrhal fever. 

142 

507.90 

43 

395.71 

460 

1,645.31 

118 

1,085.89 

Mumps. 

124 

443, 52 

0 

0 

1,576 1 

5,636.96 

0 

0 

Scarlet fever. 

35 

125,19 

0 

0 

900 

3,219.08 

0 

0 

Tonsillitis, acute. 

16 

57.23 

9 

312.88 

97; 

346.94 

44 

404.91 

Angina, Vincent's. 

10 

35.77 

0 1 

1 0 

96 1 

343.37 

0 

0 

Measles. 

6 

21.46 

0 

0 

41 ! 

146.65 

0 

0 

Bronchitis, acute. 

2 

7.15 

18 

82.82 

19 : 

67.96 

153 

1,407.96 

Pneumonia. 

1 

3.58 

0 

0 

113 1 

404.17 

0 

0 

Total. 

743 

2,667.63 

104 

967.04 

4.972 

17,783. 61 

494 

4,546.01 

All diseases. 

845 

3,022.35 

140 

1,288.34 

«,647 1 

34,504.92 

1,948 

17,926.38 

Per cent of all diseases. 

87 

.93 

74.29 

51.54 

2£ 

1.35 


Hampton Roads: Average strength, 3,355; new recruits, 1,016, or 30.28 per cent. 
Newport: Average strength, 1,304; new recruits, 748, or 57.36 per cent. 


February 



Hampton Roads 

Newport 

Hampton Roads 

Newport 

Vd mis¬ 
sions 

Rate per 
1,000 

Admis¬ 

sions 

Rate per 
1,000 

Sick 

days 

Rate 
per 1,000 

Sick 

days 

Rate 
per 1,000 

Influenza. 

482 

1,411.42 

17 

119.02 

4,854 

14,213.76 

245 

1,715.29 

Catarrhal fever. 

115 

453.88 

88 

616.10 

504 

1,475.84 

508 

3.566.«) 

Mumps. 

73 

213.76 

0 

0 

1,298 

3,800.88 

0 

0 

Measles. 

35 

102.49 

0 

0 

203 

594. 44 

0 

0 

Pneumonia. 

28 

81.99 

1 

7.00 

1,247 

3,651.54 

49 

343.06 

Angina, Vincent’s. 

20 

58.57 

1 

7.00 

107 

313.32 

5 

35.01 

Tonsillitis, acute. 

19 

55, 64 

26 

182.03 

101 

295. 75 

218 

l,sa6.25 

Scarlet fever. 

9 

26.35 

0 

0 

216 

632.50 

0 

0 

German measles. 

2 

5.86 

0 

0 

24 

70.28 

0 

0 

Bronchitis, acute. 

1 

2.93 

9 

63.01 

8 

23.43 

61 

1 427.07 

Chicken pox. 

1 

2.93 

0 

0 

10 

29.28 

0 

0 

Pleurisy, fibrinous, acute.... 

0 

0 

2 

14.00 

0 

0 

6 

42.01 

Total. 

785 

2,298.68 

144 ; 

1,008.17 

8,572 

25,101.02 

1,092 

7,645.27 

All diseases. 

933 

2,733.40 

170 

1,190.20 

11,225 1 

1 32,869.60 

2,197 

1 15,381.56 

Per cent of all diseases. 

84 

'.14 j 

84.71 

76.37 . 


9.70 


Hampton Roads: Average strength, 4,098; new recruits, 739, or 18.03 per cent. 
Newport: Average strength, 1,714; new recruits, 468, or 27.30 per cent. 
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March 



Hampton Roads 

Newport 

Hampton Roads 

Newport 

Admis- 

SiODS 

Hate per 
1,000 

Admis- 

SiODS 

Rate per 
1,000 

Sick 

days 

Rate per 
1,000 

Sick 

days 

Rate per 
1,000 

Influenza.. 

312 

053.16 

3 

22 74 

3,077 

12 140.70 

35 

265.32 

Measles. 

102 

311.61 

0 

0 

1,488 

4,545.82 

0 

0 

Catarrhal fever.. 

78 

238.20 

57 

432 00 

323 

086.76 

306 

2319.65 

Mumps...... 

77 

235.23 

0 

0 

1,334 

4,075.36 

0 

0 

Tonsillitis, acute. 

41 

125.25 

31 

235.00 

252 

769.86 

291 

2,205.94 

Angina, Vincent’s. 

29 

88.50 

0 

0 

374 

1,142 57 

0 

0 

Scarlet fever.. 

25 

78.37 

1 

7.58 

531 

16,622 20 

42 

318.38 

Pneumonia. 

2 

6.11 

4 

3a 32 

304 

928.72 

118 

894.50 

Pleurisy, fibrinous, acute_ 

2 

6.11 

0 

0 

' 67 

204.68 

0 

0 

Bronchitis, acute.... 

1 

3.05 

2 

15.16 

10 

30.55 

10 

75.8X 

Total. 

660 

2,043.70 

08 

742 80 

8,660 : 

26,456.22 

802 1 

6,070.60 

AH diseases. 

738 

2,254.58 

135 

1,053.32 

10,811 

1 33,037.49 

2000 { 

15,101.09 

Per cent of all diseases._ 

ga65 

72.50 

80.10 

40.10 


Hampton Roads: Average strength, 3,928; new recruits, 341, or 8.68 per cent. 
Newport: Average strength, 1,583; new recruits, 243, or 15.35 per cent. 


April 



HampUm Roads 

Newport 

Hampton Roads 

Newport 


Admis¬ 

sions 

Rate per 
1,000 

Admis¬ 

sions 

Rate per 
1,000 

Sick 

days 

Rate per 
1,000 

Sick 

days 

Rate Per 
1,000 

Mumps.... 

108 

638.02 

0 

0 

1,463 

1,787 

4,714.29 
6,758.32 
599.36 

0 

0 

InfliMnga. ____ 

135 

435.02 

1 

8.42 

50 

430 76 

Catarrhal fever.. 

52 

157. W 

12 

100.08 

186 

57 

470.66 

Tonsillitis, acute... 

27 

87.00 

27 

227.21 

230 

741.14 

211 

1,775.60 

58065 

Measles... 

25 

80. M 

3 

25.25 

1,206 

233 

3,886.14 
750.81 

60 

Angina, Vincent's.... 

5 

16. ii 

0 

0 

0 

6 

Scarlet fever.. 

4 

12 80 

0 

0 

89 

28a 60 

0 

0 

Qerman measles.. 

4 

12 80 

0 

0 

41 

132 12 

0 

0 

Pneumonia... 

2 

6.44 

1 

8.42 

258 

831.36 

45 

378.68 

Cerebrospinal fever_ 

0 

0 1 

1 

8.42 

0 

0 

40 

41234 






Total. 

452 

1,45a 50; 

45 

378.68 

1 5,493 

17,70a32 

481 

4,047.69 


AUdiMues. 

512 

1,640.84 

78 

656.38 : 

7,043 

! 22604.95 1 

1, 261 

10.611.50 

Per cent of all diseases._ 

88.28 

67. 60 

77.90 

38.14 


Hampton Roads: Average strength, 3,724; new recruits, 250, or 6.71 per cent. 
Newport: Average strength, 1,428; new recruits, 221, or 15.60 per cent. 


Figwre9 for the naval training Nation, Hampton Roads, Va,, contrasted with 
those for the naval training station, Newport, R. /. 


r 

Admission 
rate, per 
cent above 
or below 

Sick day 
rate, per 
cent above 
or below 

Janttarp, t9S7 



Communicable diseases. ...... 

+177.68 

+291.10 

Other diseases.. 

+10.12 

+24.07 

All diseases. 

+134.59 

+02 48 

February, I9t7 

Communicable diseases.... 

+128. 01 

+228.32 

other dteaaei_.. 

+138.08 

+042 

All diseases.. 

+129. 66 

+113.70 

March, 1927 

Communicable diseases.... 

+175.11 

+335.16 

Other dimaee. . 

-24.06 

—37.64 

AU diseases... 

+114.05 

+117.84 

April, 19tr 


Coaunnnicsble .... 

+284.63 

+337.20 

Other diseases . 

—30 38 

—23.01 

All diseases.M..:.. 

+161.35 

+113.87 
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The figures for the Hampton Roads Station, of course, show the effect of 
the epidemic of infiuenza which has already been referred to in the United 
States Naval Medical Bulletin and in more than one number of the Monthly 
Health Index. The case figures for the epidemic of scarlet fever which 
occurred there concomitantly also appear. It will be noted, too, that mumps 
and measles gave rise to a good many cases. 

Comparatively few eases diagnosed as influenza occurred at the Newport 
Station, and the numbers of cases reported as catarrhal fever were, perhaps, 
not much greater than might be expected at that station during the winter. 
Information collected during the early days of the year indicated that influenza 
was prevalent in Greater New York and in different parts of Connecticut 
The disease may have been introduced from time to time into the Newport 
draining Station but it seems improbable that so virulent a strain of the 
%*irus was introduced as that disseminated by the destroyers Reuben James 
and Lawrence which transferred influenza cases to the Naval Hospital, 
Norfolk, Va. 

Mumps and measles appear not to have been introduced into the Newport 
Station during the winter. One case of scarlet fever was reported in March, 
No doubt conditions which inevitably arose with the widespread epidemic of 
influenza at the Hampton Roads Station increased the diflSculty of controlling 
mumps, measles, and scarlet fever. How much seeding of these diseases took 
place from foci of infection in Norfolk can not be estimated by us. That may 
have been quite a factor. Sanitary reports indicated that medical department 
facilities, messing facilities, and in general the number of men comprising the 
station force were inadequate for properly dealing with the numbers of 
lecruits sent to the station, even before the epidemic of infiuenza began, and 
the sanitary report for the month of June indicated that conditions in the 
mess hall continued unsatisfactory, in as much as more than one sitting ivus 
required at each meal because of an insufliclent number of cooks. Facilities, 
even at that late day, were regarded as inadequate for properly sterilizing 
mess gear between sittings. 

The tables presented above show the strength of personnel and the numbers 
of recruits received at both stations each month. While overcrowding in bar¬ 
racks was not emphasized in rei>orts from the Hampton Roads Station, too few 
buildings may have been occupied owing to the fact that the station force was 
short-handed. This point would have to be verified. 

It is not possible to judge how much more effectively the situation might 
have been handled at the Hampton Roads Station, in spite of the diflieulties 
which were, for the station force, unavoidable, with respect chiefly to influenza, 
mumps, measles, and scarlet fever. From previous experience one would have 
expected more prompt control of these diseases. On the other hand, only two 
cases of cerebrospinal fever occurreil, and under the circumstances it w'ould 
not have been surprising if there had been more, in view of the Influenza situ¬ 
ation. However, influenza was imported directly from New York and not from 
contact with the local civilian iwpulation. The meningococcus carrier situation 
in the latter and the numbers of carriers among incoming recruits would 
largely determine the incidence of meningitis. 

The communicable-disease record of the Newport Station, during the World 
War and since, seems to justify the conclusion that a higher degree of mass 
immunity against common communicable diseases of the respiratory type, in¬ 
cluding those mentioned above, ordinarily exists among recruits sent to that sta¬ 
tion than among recruits who go to Hampton Roads for training. In comparing 
conditions at the two stations during the past ^vinte^ this should be taken into 
consideration. 
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The admission rate from all causes was somewhat lower than usual at New¬ 
port during the past winter as shown by the following table, although there 
was a considerable excess of admissions for communicable diseases. The ex¬ 
cess was due chiefly to acute tonsillitis, catarrhal fever, bronchitis, and 
inflnenxa: 

United Btaiee Naval Training Station, Newport, R. /. 



Average 

strength 

Admis¬ 
sions, oom- 
municable 
diseases 

Annual 
rate per 
1,000 

Admis¬ 
sions, all 
causes 

Annual 
rate per 
1,000 

1923--,... 

1,597 

7 

13.15 

1,148 

2,15a 54 

1«4. 

1,396 

25 

53.72 

561 

1,205.59 

IBS. 

1,039 

20 

57.75 

573 

1,654.48 

1926.. 

1,023 

222 

651.03 

414 

1,214.08 

1927. 

1,607 

385 1 

766.42 

561 

1,167.88 


Nots.--The Ssores are for the first 4 months of each year represented. 


So far as information available in this office indicates, the material facilities 
existing at the Newport Station make proper handling of recruits possible 
and, so far as known, the station force was adequate for the number of 
recruits received during the past winter. Monthly sanitary reports from the 
Hampton Roads Station, on the other hand, have indicated that the number 
of cooks was insufficient and that the personnel of the Medical Department 
was overtaxed from the beginning of the year. 

The record of communicable diseases on the Hampton Roads Station during 
the first four months of the year would have been bad even under war condi¬ 
tions. Such long continued prevalence of communicable diseases would seem 
to be unnecessary in time of peace, but without knowledge of all the circum¬ 
stances, including detailed information regarding such preventive measures as 
were adopted, and the ability or inability to apply them effectively with the 
personnel available, and existing material facilities, one can not judge whether 
the situation could have been handled better than it was locally or whether 
measurable success in controlling communicable disease was Impossible with¬ 
out departmental action to provide sufficient additional personnel properly 
to care for the large numbers of recruits sent to that station. 

Twelve recruits taken sick at the Hampton Roads Station died from influ¬ 
enza; 1 from cerebrospinal fever following influenza; 1 from pneumococcus 
meningitis following influenza; and 2 from measles; in all, 15 deaths charge¬ 
able to communicable diseases. One apprentice seaman died at Newport. The 
cause of death was Influenza. During the winter and spring, while influenza 
was epidemic, 21 persons belonging to the Navy and Marine Corps succumbe<l 
to influenza or its complications. As indicated above, 14 of the 21 who died 
were recruits under training at the Hampton Roads Station. The case fatalit5 
rate there was about 1 per cent. The disease became intensely virulent among 
recruits. In one case death occurred within a few hours after the Initial 
symptom and in several during the first few days of illness. The disease 
closely resembled the war-time picture of influenza. Experience was far 
different elsewhere in the service, and of 697 cases reported by various ships 
belonging to the Battle Fleet as well as the Scouting Fleet, none was fatal. 

The report submitted by the representatives of the bureau con¬ 
cerned, after inspection and study at each station, is as follows: 

Pursuant to orders we proceeded first to Newport, R. I., and then to Hampton 
Boads, Ta., where such information was coUected as we deemed necessary for 
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appreciation of the factors making for the introduction and spread of com- 
municable diseases at each of the stations. Such inspections of buildings as 
were considered necessary for an understanding of conditions affecting health 
were made at each station. 

At the Newport station we were much impressed with the existing spirit of 
cooperation and teamwork on the part of ail officers and chief petty officers 
dealing with recruits, which is undoubte<lly due largely to the personality and 
the manner in which the commanding officer conducts administration. Captain 
Todd is a positive factor in promoting the prompt detection of new' cases of 
communicable disease because he considers it very important that every recniir 
be permitted to go to a dlsixinsary at any time, day or night, if feeling ill, and 
he insists that boys who appear ill be sent to see a medical officer at once even 
if they do not desire to do so. The executive officer and the officer w’ho has 
immediate charge of training activities appear to be thoroughly indoctrinated with 
these views which they also entertain for themselves. Captain Lackey, w'ho 
has recently assumed command of the training station at Hampton Roads, also 
appeared to understand the important effect w'hich the commanding officer can 
produce by making it clear to all subordinates that he insists upon iminediate 
examination at all times of recruits who are sick or look to be sick. We were 
assured by appearances and by the statements of various officers that content¬ 
ment, cooperative efforts, and efficiency prevail on the station. 

It should be understood that the prompt detection of each new case of com¬ 
municable disease, followed by immediate isolation of the patient and such con¬ 
current disinfection as may be indicated, is the most effective of all preventive 
measures that can be applied at a naval training station under essential service 
conditions, and, for that matter, practically under all conditions. A twice daily 
or even a daily inspection of all recruits by a medical officer is impracticable. 
Apart from the possibility that certain eases already infective for contacts 
might be missed at times, the interference with training and drill periods puts 
such a method out of the question, at least for routine application. Reliance 
must therefore be placed largely upon recruits themselves to report promptly 
if they feel ill and especially upon company and platoon commanders to detect 
signs of illness. 

In searching for an explanation as to why the incidence of sickness, especially 
of communicable diseases of the respiratory type, has been so much greater in 
recent months at the Hampton Roads Station than at the Newport Station, 
we believe jwssible differences in mass immunity among recruits trained at the 
two stations should be taken into consideration. Recruits are sent to the New¬ 
port Station from the following recruiting offices: Boston, Providence, New 
Haven, Springfield, Albany, New York, Brooklyn, Buffalo, Newark, Philadelphia, 
and Pittsburgh. The main recruiting stations from w’hich the Hampton Roads 
Training Station receives its recruits are: Baltimore, Richmond, Atlanta, Little 
Rock, New Orleans, Kansas City, Birmingham, Nashville, Raleigh, Dallas, and 
Houston. It seems probable that recruits coming from the various areas sur¬ 
rounding the cities comprising the latter list are much more susceptible to such 
diseases as scarlet fever, mumps, measles, etc., and to acute respiratory infec¬ 
tions in general, than the boys who have grown up in and around the cities of 
the North which are located in more thickly populated areas where the climate 
is more rigorous and where repeated exposure w'ith consequent development of 
immunity to the diseases in question is more likely to have occurred. So far as 
this, the factor of mass immunity, is concerned, it would seem that expectancy 
for common communicable diseases would almost constantly be greater at the 
Hampton Roads Station. Hookworn infection and a greater percentage of 
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recruits from southern districts having various physical conditions likely to 
predispose to infection, may also enter into the question. 

While the principle of segregation of incoming recruits for at least 21 days 
is followed in part at both stations, at neither is there complete segregation 
in small groups during the detention period. At the Newport Station, recruits 
upon arrival are quartered overnight in a well designed and well constructed 
receiving building under excellent sanitary conditions. About 50 incoming 
recruits can be received, examined, and outfitted daily without seriously over¬ 
taxing medical and supply department facilities. The presence of many flies 
in the building was noted. The building is not screened. The city of New¬ 
port was said to be heavily infested with flies. The practice now is to send 
recruits from the receiving building to a barrack building, a wooden structure 
formerly used as a “ service club.” This contains a dormitory compartment, 
40 feet long by 68 feet 9 inches wide and a separate space for messing. The 
building also contnins bathing and toilet facilities. At that station the train¬ 
ing unit is the company. Companies are organissed to a strength of 104 men. 
Each new company remains in this building for a varying number of days 
(five to seven and occasionally longer) depending upon the numbers of recruits 
arriving at the station daily. When the company hris been organized to its 
full strength of 104 men it is transferred to the incoming detention unit, bar¬ 
racks C, where it remains for a full period of three weeks regardless of the 
number of days already spent in segregation without liberty or contact with 
the main body of recruits under triiinlng. Certain losses occur from day to 
day through the elimination of unfit recruits and transfers to hospital on 
account of sickness, so the company strength may be several less than 104 
while in barracks C. The average loss was estimated as 6 per cent. Formerly 
it was considerably more. The reduction was attributed to a gradual decrease 
in sickness rates and more prompt detection and elimination of unfit recruits 
in the early days while a company is being organized. In the detention bar¬ 
racks C and also in the wooden barracks where the company is organized, 
there is overcrowding to the extent that the floor area is only 38 square feet 
per recruit in barracks C and only 34 square feet in the forming barracks 
(service club), whereas the minimum standard advocated by the Bureau of 
Medicine and Surgery is 60 square feet of floor area per person. 

There is a mess hall in barracks C unit, which is a very large building of 
bride and stone construction having an east, west, and center wing. The 
kitchen, located in the building adjacent to the mess hall in the east wing, 
used for recruits in detention, appeared adequate in size. Scullery arrange¬ 
ments were satisfactory. Dip tanks are used for the sterilization of all mess 
gear. The chief petty officer in charge of sterilizing had recently assumed 
the responsibility and did not appear to be fully informed of requirements. 
Mess gear was being washed and sterilized at the time of inspection. The 
water in tanks was near the boiling point but the operator was merely dipping 
racks in the hot water for six or eight seconds Instead of the prescribed one 
minute in water actually boiling. A log is kept in which gptries regarding 
the temperature of the water in each tank, and the time of exposure, are made 
after each meal. 

Food is sent from this galley to the men of the forming company in the 
service club building and the mess gear of that company is sterilized here 
(barracks C). Food is also sent from building C to recruits in the receiving 
building and their mess gear is likewise sterilized in barracks C. 

The west wing of barracks C is occupied by men who have returned from 
10 or more days of leave granted them after they have comifleted the training 
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period of eight weeks. They are the available<for-transfer mra and are 
allowed daily liberty or watch and wat(di liberty, in which case an IndiTidnal 
is granted liberty every other day. While in one wing of the same building as 
that in which companies undergoing three weeks’ detention are quartered 
there was said to be no contact whatever with them. The available-for-transfer 
men receive their food from another galley and they eat in a different mesa 
hall. 

There are, near the receiving building, five small buildings which form a 
group known as barracks A. These are constructed of concrete and bricks. 
Pour were built in 1906 and the fifth in 1909. They are two stories high and 
all have the same dimensions. These buildings appeared to us to be in good 
condition, but they were regarded by the commanding officer and senior medi¬ 
cal officer as unsuitable for use at present, A number of objections were 
stated and these are mentioned below. We believe that with adequate super¬ 
vision, recruits, if not overcrowded in them, could be more safely housed, 
with respect to communicable disease hazards, than in the comparatively large 
company groups of 100 or more recruits to a dormitory, as in barracks C of 
the service-club building. However, the buildings were considered a menace to 
health by the commanding officer, executive officer, and medical officer, and 
they were abandoned in February, 1927. Since then, recruits have been 
handled as outlined above. The following reasons were given for making 
the change; Shortage of personnel was stated to make it necessary at that 
station to place not less than a company unit of 104 men under the supers 
vision of one chief petty officer, a company commander. It was also stated 
as necessary that not less than 26 men (a fourth of a company) be quartered 
in each barracks A dormitory. Using both stories, and putting 26 recruits 
into each dormitory, a company could be put in each building, but if this were 
done the dormitories would be grossly overcrowded in comparison with the 
standard of 50 square feet of fioor area regarded by the Bureau of Medicine 
and Surgery as the least that can be considered conducive to proper hygienic 
and sanitary conditions in barracks. If recruits quartered in these buildings 
were fed elsewhere, and the various messing compartments were also used 
as dormitories, each building could accommodate 48 recruits on the ground 
fioor, in accordance with the standard of 50 square feet per hammod[, 
but this would not be desirable because there would be insufficient free 
space for occupants in the daytime. With upper and lower stories used, each 
building would accommodate 52 recruits, 13 to a dormitory, without serious 
overcrowding and without swinging hammocks in the compartments hitherto 
used for messing, which means only two and one-half companies for all five 
buildings. 

Although food has been distributed to recruits at the United States Naval 
^’raining Station, Great Lakes, Ill., from a distant kitchen, by means of nested 
food containers, and served in the messing compartments of similar small 
barracks without very objectionable results, the mess gear being washed, 
sterilized, and kept in the barracks, it is at least debatable whether it is not 
preferable under all conditions for recruits to mess in a mess hall which is 
separated altogether from living and sleeping quarters and toilets and bathing 
spaces. At Newport, in barracks A, the mess compartment is separated from 
the sleeping compartment by a wall which has an open archway, larger than 
a double door, so there is practically one large space. The mess compartment 
adjoins the wash room and water-closet compartments. It was found impos¬ 
sible to keep the floors clean. The recruits necessarily had to receive and 
serve their own food, clean up the tables and floor, and wash their mess gear. 
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It is probably impOBslble without a trained man assigned to each building 
(and that is not practicable) to expect the as yet untrained and undisciplined 
recmits to keep the building in a sanitary condition. Food was dropped on 
the floor and tracked over into the sleeping compartment. The recruits would 
spit on the floor, skylark, and lie on the floor. The floors are old and some of 
the cracks between boards are quite wide. Food was retained in the cracks. 
To get the floors clean It was necessary to scrub them daily with soap and 
water. Cresol solution was used once a week. The floors dried slowly and 
were often damp. In cold weather It was necessary to keep the windows 
open for hours to dry the floors. The quarters were then damp and cold. 
This condition was regarded as a distinct hazard to health. It is considered 
on the station that the handling of food and cleaning of mess gear can be 
supervised better for units of 104 men. In the service club building, where 
the entire new company is quartered in one dormitory while it is being 
organized, all members can be observed better by the company commander. 
While the barracks A buildings were being used there were two or three 
instances of perverted sex practices. The executive officer considers that 
such occurrences are not likely with the company quartered in a single dor¬ 
mitory where better supervision is possible. While this matter is of secondary 
importance and is not regarded by the commanding officer or by us as suffi¬ 
cient reason for changing administrative methods designed to prevent the 
spread of communicable diseases, it was mentioned as an additional reason for 
preferring present arrangements. 

With the “ship’s company” at its present authorized strength it was con¬ 
sidered impossible to secure adequate supervision of recruits housed in the 
small barracks. Split up as they were in groups of 20, the senior medical 
oflicer stated there was an obvious lack of cheerfulness in the small barracks, 
which were regarded by him and by recruits as dungeonlike. The buildings 
are referred to as “ cubby holes ” by officers attached to the station. In cold 
weather, it was reported, the buildings could not be kept warm and at even 
temperature, whereas the larger barracks can be. The medical officer stated 
that it was difficult to keep the recruits contented in these barracks. They 
looked forward to transfer, considering detention there as a period of im¬ 
prisonment. He has seen no signs of discontent since the service club building 
has been used for organizing companies. Another point was that with the 
multiplicity of toilets and wash rooms, leaks and other conditions requiring 
repairs to plumbing, placed an additional burden on the small number of 
men at the station available for such work. 

The commanding officer as well as the senior medical oflicer believes in 
the principle of quartering recruits in small groups, but a mess hall separate 
from dormitories is preferred. We concur in this opinion. It should be pos- 
siWe in a mess hall of adequate size to mess the men in groups of 20 if that 
is the way in which they are grouped in dormitories. In seating a section 
or division of 26 recruits at table, half should be seated on one side and 
half on the other so that the recruits sprayed with each other’s mouth secre¬ 
tions in talking, laughing, etc., will belong to the same group and not to another 
While it may not be possible to prevent contact altogether in the 
®es8 hall between members of different companies, practically, segregation to 
a degree that will greatly minimize the transfer of infectious mouth and 
nose secretions can be maintained by proper supervision, forming the recruits 
in different lines to enter, separating tables by short aisles, assignment to 
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tables, etc. During an outbreak of disease, additional precautions can be 
taken in the way of setting off a portion of the mess hall for the use of a 
quarantined company or platoon which may be served at the tables instead of 
allowing the men to pass by steam tables where the cafeteria system is used. 

We learned from the measurements of barracks A building that with 26 
men sleeping in the dormitory compartment, the floor area was only 22 square 
feet per recruit. Serious overcrowding therefore existed in sleeping quarters 
and this in itself can be regarded as a weighty reason either for abandoning 
barracks A or utilizing the messing compartment as a dormitory and feeding 
the men elsewhere, or using more dormitories for each company. Neither 
alternative, probably, is practicable with the present system of training. The 
plan of housing now in effect is probably preferable, and one should not over¬ 
look the fact that, for various reasons, communicable diseases are not and 
have not been prevalent on the station, although virulent influenza was intro¬ 
duced in January and February, and scarlet fever also. Undoubtedly there were 
meningococcus carriers on the station. A few cases developed in August, 1926. 
There has been a gradual reduction in the incidence of disease since January 
1, 1927, and the senior medical officer attributed this in part to abandonment 
of unit A but he also stated that the decline in admission rates began before 
the service club building was adapted to house the forming company. The 
evidence that a strain of influenza virus capable of causing an epidemic was 
present on the station in January or February is that a recruit took the disease 
in acute fulminating form and rapidly developed pneumonia with cyanosis and 
other manifestations so frequently encountered during the pandemic of 1918. 
Comparatively little spread occurred on the station last winter and spring. 
There was not a deflnite spreading outbreak at any time. 

After the full 21*day period of detention is completed in unit C, each com¬ 
pany is transferred to a dormitory in barracks B unit, where the recruits are 
quartered for the remaining weeks of the eight weeks* course of training. An¬ 
other mess hall is used and there is no contact with men undergoing deten¬ 
tion, either indoors or out-of-doors. There is overcrowding in barracks B dormi¬ 
tories. Blue prints indicated betw^een 30 and 35 square feet of floor area per 
recruit in the different dormitories. Recruits quartered in barracks B are 
granted liberty from 1 p. m. to 11 p. m. Saturdays, Sundays, and holidays. 
It is said that through the cooperation of transportation companies and the 
police department, recruits are not transported out of Newnport. They wear a 
uniform combination distinctive from that worn by other bluejackets on liberty. 

In general, probably the danger that recruits will come into contact with foci 
of communicable disease wrhile on lil)erty is much less than in the case of re¬ 
cruits granted liberty at the Hampton Roads Station. Norfolk is a fairly large 
city and much transportation of travelers goes on between it and southern 
communities as w^ell a.s large cities of the North. It is also a large seaport 
and shipping center. In the city the recruits probably find greater opportunity 
for effective exposure to di.seases of the respiratory type. The incidence of 
venereal disease is much greater among recruits granted liberty in Norfolk. 
While the number of cases of venereal disease recorded for the Newport 
recruits seems incredibly small to the medical officers attached to the Hampton 
Roads Station, the actual number of infections is doubtless small due to the 
environmental conditions. 

At the Newi>ort training station the immediate detection of communicable 
di.sease is made likely by the comparatively small area of the station, which 
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makes concentratioii of the medical department possible, and by the attitude 
of the commanding officer, who is very insistent that any recruit may see a 
medical officer at any time, day or night, especially recruits in the incoming 
detention units. Typhoid prophylaxis is administered under the personal super- 
rision of a medical officer every Tuesday. Hospital Corps men are not permit¬ 
ted to prescribe any medicine for recruits. In view of the known attitude of 
the commanding officer, company commanders send recruits to the dispensary 
if they appear to be ill, even if they do not wish to go. The senior medical 
officer stated that if recognizable manifestations of a sporadic case of a com¬ 
municable disease appeared during the night and the patient was not isolated 
before morning, he would consider that something had gone wrong with the 
system. The recruit should have told his company commander that he was 
sick and he should have been sent to the dispensary. A medical officer sleeps 
In the dispensary. The rule is for him to see any acute case of any patient 
with fever, skin eruption, etc., at once. A suspicious case would be isolated 
immediately in a closed cubicle in the dispensary. The senior medical officer 
would see the case in the morning. In diagnosed cases the names of chums and 
other possible contacts are taken. The patient is transferred to hospital im¬ 
mediately and contacts are inspected once or twice daily depending upon cir¬ 
cumstances. Company commanders are informed as to the mode of onset of the 
disease in question in order that they may be on the lookout for the earliest 
symptoms if another case should occur. With the appearance of any com¬ 
municable disease, the company is not permitted to have contact with any other 
company. It is routine at the dispensary to take a blood count in all fever cases 
unless the symptoms are mild and suggestive of catarrhal fever or some non- 
communicable disease. 

We Judged from appearances and the record of low morbidity rates at the 
station that the medical department was very effectively administered, even 
granting a lower expectancy of infectious diseases than at the Hampton Roads 
Station on account of biological factors referred to elsewhere. The compara¬ 
tively small area of the station, location of barracks buildings, and short dis¬ 
tance to the naval hospital contribute to make possible the concentration and 
economical employment of medical department personnel. 

The senior medical officer stated that shortage of Hospital €k)rps men had 
been a handicap, and that he had been without the services of a chief pharma¬ 
cist’s mate for six weeks. He jwinted out that the authorized complement of 
Hospital Corps men was 19 and the average number available for duty had been 
11. According to the records of the Bureau of Navigation, the status of enlisted 
personnel of the Hospital Corps branch at the station, September 2, 1927—the 
day of inspection—^was as follows: 



ADowad 

Onboard 

Excess 

Vacan¬ 

cies 

Replace* 
ments re¬ 
quired 

Ghiftf pharmarist’s mata _ _ _ _ _ _ _ __ 

2 

0 


2 

2 

Pbannaci^'s mate, first class.. 

2 

2 




Pharmacist’s mate, second class... 

4 

4 




Pharmacist’s mate, third clasi _ 

6 

5 



1 

Rospital apprentice, first class____ 

4 

2 



2 

H^ital apprentice, second dass. 

1 

0 


1 
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The status of enlisted personnel of the Hospital Ck>rp8 branch at the Unlt^ 
States Naval Training Station, Hampton Boads, Va., S^tember 6, 1927 —the 
day conditions were studied there—^was as follows: 



AUowed 

On board 

Excess 

Vacan¬ 

cies 

Replaoe- 
ments re¬ 
quired 

Chief pharmacist's mate ___ 

3 

3 




Pharmacist's mate, first class__ __ 

6 

8 

2 



Pharmacist’s mate, second rlasa__ _ 

6 

11 

5 



Pharmacist’s mate, third class. 

9 

3 


6 


Hospital apprentice, first class. 

9 

3 

. 

6 

0 

Hospital apprentice, second class. 

5 

0 

1 


5 

5 


The senior medical officer of the Hampton Roads Station stated that the 
number on board was 27. He said three chief pharmacists mates were al^ 
lowed and there were but two available, the discrepancy being due to the 
fact that one (Grisette) is a district chief pharmacists mate, who performs 
no duty for the training station. 

We believe it is very important that the complement be kept filled con¬ 
stantly at the Hampton Roads Station. A larger authorized strength of 
Hospital Corps men than at the Newport Station is required, not only because 
of greater number of recruits at the Hampton Roads Station but because of 
additional activities not carried on at the Newport Station. Furthermore, 
the large area of the station, location of barracks, and the apparent necessity 
for operating three dispensaries interfere with the concentration and econom 
ical use of medical department personnel. The work of the medical depart¬ 
ment would be much less efficient due to time wasted in getting about the 
station were it not that privately owned automobiles are constantly used 
on Government business. 

Unit D originally planned and built for the purpose is used for incoming 
recruits. They live in the small barracks of that unit during their first three 
weeks on the station. The grounds and buildings were clean and attractive 
and reflected excellent maintenance. No recruit remains in this detention 
unit for less than three weeks. Sanitary conditions were very satisfactory 
and barracks were not overcrowded, tliere being not less than 500 cubic feet 
of space and not less than 50 square feet of floor area per recruit in every 
occupied dormitory. The capacity of the detention unit is 720. At the present 
rate at which recruiting is conducted there might possibly be 8 or 10 platoons 
in detention. Motion pictures are shown in the unit every night so that 
contact between members of different platoons is possible. 

Sick call is held in the dispensary belonging to the unit and a Hospital 
Corps man is on watch in that dispensary at all times, day and night. The 
routine is for the Hospital Corps man on duty to see any recruit who reports 
sick or is sent to the dispensary by his platoon commander or chief petty 
officer standing duty in the office at the entrance to the unit. Hospital Corps 
men are instructed not to prescribe any medicine for recruits. The recruit’s 
temperature is taken and the medical officer on duty in the dispensary in 
unit A (formerly the naval hospital, naval operating base) is notified by 
telephone. The latter dispensary may perhaps be designated here as tlie 
administrative disi)ensary. If it appears that the patient should be seen by 
the medical officer, an ambulance is sent and the recruit is brought to the 
unit A dispensary where he is put to bed if a communicable disease is sus¬ 
pected or if symptoms otherwise require. Should it be deemed advisable to 
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tranate IiIbi to hospital, fncOier transp<Hrtatlon by ambalanee to a pier at 
tbe ofieratiiie; base is necessary. The patimt Is thm transferred to an am* 
balance boat which takes him to the dock of the naval hospital, Norfolk, 
Ta. If a blood count is required, the station laboratory is notified. That is 
located at a considerable distance from both the unit D dispensary and from 
Ihe administrative dispensary. Tbe medical officer stated that blood eotmts 
and all other laboratory procedures indicated umre pronmtly executed but one 
can not escape tbe impression that the distances involved are not conducive 
to immediate examination of blood in cases where the necessity for the same 
Is not quite obvioua The need for a dispensary in unit D is, of oourse, 
apparent, and with the listing personnd situation and the numbers of recruits 
now under training it is taniuacticable to assign a medical officer to night duty 
there. The situation in ffiis respect is not different from that at tbe Newport 
Station. 

At the Hampton Bonds Station the drill or training unit is ffie platoon 
consisting of 66 recraita This reqnlres more chief petty officers then at tbe 
Newport Station where the company of lOi is tbe unit. This is desirable in 
that more personal attention is at least theoretically possible. With the men 
•quartered in a number of small barracks, as they are, it would be quite diffi¬ 
cult to secure proper supervision of 104 recruits formed into a company under 
tbe command of one chief petty officer. Housing ccmditions in tmit D and, 
in general, in other units on the station could be considered as much superior 
to those existing on the Newport Station If it were not for the fact that there 
are no verandas and no covered spaces available for forming platoons. Be- 
•crnlts must step directly ont of all barracks buildings to a sidewalk or road. 
They most walk or march cmnparatively great distances to the mess hall or 
drill hall. In wet weather it is practically impossible to avoid much wetting 
•of shoes and clothing. In general, recruits are careless and irresponsible and 
it b difficult or impossiUe to prevent them from getting wet. It b understood 
that the present commanding officer is proceeding energetically to see to it 
that all recruits are provided with rain clothes and is making an effort to'' 
isrevent them from getting their feet wet and from sitting around in wet 
•dething. On any rainy day, probably hundreds of recruits get wet to a greater 
•or less degree. Thb was probably a potent predisposing cause ot colds and 
other acute infections ^ the respiratory type during tbe past winter and 
siHing. 

When all mmnbers have completed 21 days in the detention unit D, tbe ifia- 
toon is transferred to barracks in unit B, where it b quartered dnriog the 
remaining five of the dght weeks' training period. Bach barradcs building 
here accommodates half a platoon, or 28 recruits. Sanitary coBdlttons, except 
-for the lack of varandas, were found to be excellent as in unit D. Th^ was 
no overcrowding and in all sleeping rooms tbe space averaged more than 800 
cubic feet and the floor area more than 50 square feet per recnUt 

Unit B recruits are granted liberty as follows: Wednesday, 4:80 p. m. to 
midnight; Saturday, 1 p. m. to midnight; and Sunday, from 11 a. m. to 6 p. m. 
One pbtoon, designated the honor platoon, b granted itti^ty Ormn 1 p. m. 
'Saturday to midnight Sunday. 

A very important faotor making tor the ^read of communioaMe disease 
OB the station b the messing 8ltuaU<«. All enlisted men attached to the 
etmiiHi, recruits and rated men as well, are fed in one mess hall, fieptmnber 
A, 2,739 persons were fed there, and tbe number has been as great as 8,200. 
The comfortable seating capacity b 2,000. Tbe crowded maximmn capacity 
b about 2,400. The cafeteria system Is used. There are eight entrances, and 
71665—27-18 
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Steam tables and food serving tables are arranged so jthat eight different 
lines of men can receive food simnltaneonsly. Only 14 minutes is required 
to serve 2,000 men. Two sittings are required at each meal. Some time is. 
allowed after the first sitting before men of the second sitting are admitted. 
Until two months ago the same mess gear was used for both sittings. It 
was washed, and an effort was made to sterilize it, but the senior medical 
officer reported at various times that proper sterilization was not secured 
The present commanding officer h:is devoted much thought and effort to inK 
proving conditions. Enough mess gear in good condition is now on hand for- 
all who eat in the mess hall, and the gear used at the first sitting is thoroughly^ 
cleaned and sterilized deliberately, after which it is stored in a sanitary 
manner until the next meal, no article being required for the second aitting- 
at the same meal. One hazard, that existing because of the haste required 
in getting ready for the second sitting, has thus been overcome. There is 
ample space for washing and sterilizing. Nine dip tanks filled with boiling 
water are arranged in a row along one side of the buildings. Each rack of 
mess gear is transferred from one to another until it has been through all. 
The time varies, but it is said that every rack is exposed in water at, 
or not much below, the boiling temperature for at least two minutes. It 
B,pp&BLTB that the mess ge.;r is now and has been receiving adequate sanitary- 
care for about two months. Strict watch is kept on mess cooks and kitchen 
force for signs of illness. In case of sickness they are sent immediately ta 
the dispensary in unit J. 

With reference to the midday meal, which will serve as an examine of the 
method of feeding, at 10.30 a. m.. 148 mess cooks eat. At 11 a. m., about 1,000> 
recruits from unit D (recruits undergoing detention) are marched to the mesa 
hall and admitted. At the same time, from 350 to 400 watch-standers and mem¬ 
bers of the bluejacket guard from unit J eat. These are largely men who have 
Just completed the eight weeks’ training period and are awaiting transfer ta 
ships. Many of them have recently returned from several days’ leave and all 
enjoy overnight liberty, which is granted daily by watches, day on and day off. 

Although the detention unit recruits are kept together while marching from, 
unit D to the mess hall, with the cafeteria system it is not considered practicable 
to prevent contact altogether with other men, and, as they finish eating and leave 
the tables at different times, there is no real segregation. Contacts in the mesa 
hall and outside after eating may thus be responsible for much spread of com¬ 
municable disease. Although unit D is well adapted to the purpose of main¬ 
taining the principle of strict segregation of incoming recruits from all others, 
for a period of three weeks, and, when necessary, further segregation or quaran-. 
tine in small groups, practically the system is not in effect, because all recruits 
are marched from the detention unit three times a day to the mess hall and 
members of af all platoons may mingle and contact can not be prevented with 
men who may be developing communicable disease as a result of exposure in 
Norfolk and other near-by communities or in distant cities recently visited while, 
on leave. 

We agree with the commanding officer and the senior medical officer that it ia 
a matter of the utmost importance in the interests of controlling the spread 
of communicable diseases that the mess hall in unit D be put in operation im¬ 
mediately. If opened, that mess hall would take care of all recruits in the de¬ 
tention unit. Its capacity is 800. The hall is in two distinct parts and was 
planned for the purpose of keeping companies of recruits fairly well segregated 
at meals. By the exercise of some little care, segregation to an effective d^free. 
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eoald even be maintained by platoons. This coold be secared by making short 
aisles betwemi tables and seating each half of a platoon facing the other half. 

Similar attempts to preserve segregation conld then be made in the other 
mess hall, which is large enough for the remainder of the personnel. 

Although nn insaffident number of cooks and bakers has been reported as 
the reason why the unit D mess hall has not been opened before this, the 
present commanding oflScer considers that he can put the building in com¬ 
mission with the personnel now allowed if he can raise approximately $700 
required to make certain necessary repairs. He thinks he should recover 
about that amount from cbrrges against the training station allotment 
regarded as improperly made. 

We recommend that the Navy Department take such action as may be 
necessary to make the immediate opening of the mess hall practicable. The 
crux of the matter is that failure to keep recruits properly segregated is due 
to the use of but one mess hall, and success in preventing the spread of 
communicable disease on the station after it has been introduced from sources 
without very largely depends upon proper segregation. 

Seven hundred dollars seems a small sum to stand in the way of so Im¬ 
portant a measure affecting health and the prevention and control of com¬ 
municable disease. Our attention was invited to the extensive area of the 
station and the great number of buildings requiring the expenditure of 
money and much labor for upkeep. It was stated that the cost of heating 
all structures on the entire operating base is apportioned according to num¬ 
bers of personnel comprising the different activities, and that about 87 per cent 
of the cost of heating is charged against the naval training station allotment 
Ihla is considered very unfair by the ofBcers attached to the training station 
because other activities have a great deal of radiator area and large spaces 
to heat. Moreover, there is a great loss of heat units in the exposed overhead 
steam lines through which steam is sent to all parts of the base. In general, 
the training station buildings are rather close to the power plant, whereas 
some of the other activities are lo«. ated at comparatively great distances and 
the loss of heat in passage to them is relatively great. This, under the present 
arrangement, is also a tax on training-station resources. 

With so many wooden buildings having large numbers of windows the re¬ 
placement of glass broken by recruits in play, skylarking, etc., is a considerable 
item. About $800 must shortly be spent for window glass. With so many 
s^rate bathing and toilet installations, upkeep is expensive, liven keeping 
the grounds in their present excellent condition is costly in labor. It is our im¬ 
pression from what we saw and heard that the cost of maintenance per recruit 
trained would necessarily be greater than at a more compactly laid out station. 
It should be remarked that units not in use showed evidence of much work In 
the way of upkeep. The grounds were well cared for. The mess hall of unit D 
which has not been used for a long time was clean throughout, the ranges and 
other equipment in the kitchen were polished, and bright work was wdl shined. 

Unit K, east, houses the men attending the various schools, and unit K, 
west, is used for the receiving ship unit. Ship’s company men, as well as re¬ 
cruits who have completed doty and are available for transfer, are quartered 
in unit J. 

'Hie station has experienced a good deal of dlflteulty in clearing recruits after 
the training period te over. Such men are quartered in unit J. With large 
numbers remaining at the station they are a factor in spreading disease im¬ 
ported from nearby or distant communities. The station includes unit J men 
in reports showing strength of personnel, whereas there are sddom many 
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available for transfer men at the Newport Station. No difficulty about dearing 
recruits was mentioned there. On the contrary, the executive officer stated that 
he foresaw difficulty in getting enough men to fire boilers for the adequate 
heating of the training station buildings next winter because they were unable 
to retain men for duty. 

At the Hampton Roads Station, the dispensary in which sick call is h^ for 
t^ruits other than those in detention, for the personnel attending trade schools, 
for the available'for-transfer men, and for the ship’s company, is located in 
unit J. Patients who require transfer to hospital, or closer observation tliiD 
it is practicable to provide in that dispensary, are removed to the administra¬ 
tive dispensary in unit A, as is done in the case of recruits admitted to the 
unit D dispensary. A change in practice does not seem possible, but it may 
be noted that more effective concentration of medical officers and Hospital Corps 
men could be secured if a suitable building, something like that housing the 
main dispensary at the Newport Station, were available in a central iocation 
where sick call could be held for all persons other than recruits in detentiou 
and where the administrative offices cnuld be located. 

The senior medical officer of the Hampton Roads Station is also aid to the 
commandant of the naval district, and he has general supervision over medical 
department activities other than those of the training station, and sanitary 
work for the entire naval operating base is directed by him through a medical 
officer who acts as sanitation officer. This is a large and important activity. 
The malaria-control work alone is of considerable magnitude. The sanitation 
officer is also in charge of the laboratory which serves the entire station. 
The senior medical officer is responsible for about $200,000 worth of medical 
and surgical supplies and property stored in a brick building near unit A 
The full-time services of two Hospital Ck)rp8 men are required for the issue of 
supplies to all medical department activities on the base and for proper care and 
accounting. 

September 6, the day we visited the station, there were 1,061 men under train¬ 
ing in schools. This is an activity not found at the Newport Station. The 
total number of men under training at Hampton Roads September 6 was 
3,004. 

We were fortunate in meeting Capt. R. C. Holcomb, Medical Corps, United 
States Navy, who is district medical officer as well as commanding officer of 
the naval hospital at Norfolk. He visits the station regularly every Tuesday 
and has been closely in touch with the situation there throughout the winter 
and spring. We discussed epidemiological matters with him. He said he wished 
to Indorse thoroughly all the station has done and is trying to do. He believes 
the officers there deserve commendation. We believe the medical officers at¬ 
tached to the station have necessarily worked very hard since January 1* 
1927, and even before that date. 

We would sum up the reasons that seem to us to explain the unusually greal 
incidence of communicable diseases on the station every month since the first of 

the year as follows: 

(1) A sudden increase in the numbers of recruits sent to the station about 
January 1 caused a relative shortage of personnel, especially in the commissary 
department and medical department 

(2) The susceptibility of recruits drawn from recruiting offices which supply 
the station is comparatively great so far as diseases of diildhood and acute 
infectious diseases of the respiratory type in general are concerned. 

(3) Influenza of epidemic type and quite virulent in form was introduced 
about January 7. The disease spread rapidly as it usually does everywhere 
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dmiog outbreaks. Conditions on the stations were especially favorable to 
its sjHread. Tbe ^idamic rtrain of inflnenza vims was very likely introduced 
fkmn New York City by the crews of the U. S. S. iMVorence and U. S. S. 
Reuben James. Epidemics began on board both of those vessels about 48 
hours after they left New York for Cube. Th^ pot into Norfolk on January 
7, spent about one hour at the navy yard without contact betweoi their crews 
and persons ashore, while arrangements were being made for medical care. 
Both vessels then proceeded down river and tied up at the dock of the naval 
hospital In Portsmouth. As the commanding oflScer of the hospital pot it, 
be had two sick destroyers on his hands. Most of the men atta^ed were 
acutely ill. Here then was opportunity, by apread from the hospital, for tbe 
thorouek seeding of virulent influenza not only in the training station but 
among all organizations at tbe operating base and in Norftflk. Tbe disease 
became epidemic in the cities of Norfolk and Portsmouth at about the same 
^e. In view of tbe fact that several days usually elapse before it can 
be determined that influenza is epidemic in a city population group, it is 
poesible that the disease was introduced into Norfolk earlier by civilian 
travelers from New York or other place where an epidemic was occurring. 
The important point is that the disease became epidemic in Norfolk. 

(4) Becruits, furnishing a constant supply of fresh susceptible material, con¬ 
tinued to arrive in large numbers. Apart frcun tbe question whether tbe 
virulence of tbe causative agent increases with rapid spread of the disease^ 
experiments with colonies of white rats, as conducted by Topley, and by investi¬ 
gators at tbe Rockefeller Institute in this country, suggest that the introduction 

ftesb susceptibles is a factor of the greatest importance in sustaining and 
lengthening an ^demic and increasing the mass dosage to which later victims 
are exposed, as well as the severity of individual cases. Recurrent eifldmnlcs 
also are likely to occur under such conditions, during which, individuals who 
have previously escaped not Infrequently become infected, as well as newcomera 

(6) Due to the increased numbers of recruits under training, and in addltitm 
the large number of men attending the various schools, and inability to clear 
the station rapidly of available-for-transfer men, as well as tbe great area of 
the station, medical d^artment personnel was overtaxed. 

(6) Inasmuch as all enlisted men were fed in a single mess ball there was 
not effective segregation of infected platoons in any unit, and recruits from the. 
detention unit came into contact with men from all other units, or they almost 
constantly bad opportunity to do so. * Contaminated mess gear, used for second 
sittings without adequate exposure to boiling water, was very likely another 
fhctor in spreading disease. 

(7) Under the conditions existing, it seems fwobable, with large numbers of 
recruits sickening from day to day, that platoon commanders would instinctively 
told to keep as many of their recruits in ranks as possible, and that boys who 
did not aK>car very ill would not be sent to a dispensary. Thus, there would be 
serious interference with the prompt detection of such diseases as ipumps, 
meaalee, and scarlet fever, and the spread of Influ^iza would be favored. 

(8) Influmiza was also epidemic in the city of Norfolk, and, as indicated by 
buUetins issued by the city health department, cases of mumps, measles, and 
scariet fever were being reported. These diseases were doubtless Introduced 
trun time to Qme by men Infected while on liberty. 

(9) Reports from Southern States indicate that ^demies of influenza 
•oenrred later in tbe spring, and influmiza vims of an epidemic strain was 
probably introduced from time to time by incoming recruits. The arrival of 
rosceiiklbles, some of whom bad already been effectively exposed, appears to 
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have been an additional factor making for long continnation of the indnensa 
epidemic. With contact between recmita in detention and the men of other 
units, there was opportunity for the periodic reseeding of the Tiros in ail 
parts of the station* 

(10) Inclement weather and the wetting of recmits on rainy days was 
undoubtedly a serious matter. Soch a predisposing influence, leading to the 
development of colds, along with the other epidemiological factors, would 
favor the spread of communicable diseases by making it more difficult to 
secure prompt detection and isolation. In many cases it was difficult to decide 
whether a s:ck recruit had a cold, was suffering from the ^ects of typhoid 
vaccine, had influenza, or was developing measles. 

We believe the Hampton Roads Station will have a greater expectancy of 
communicable diseases every year than the Newport Station, but we consider 
that conditions were very unusual during the flrst six months of 1927 and 
that a similar situation is not likely to recur. An epidemic of influenza 
could not have been avoided, but it is not likely that it would have continued 
lor several months or that scarlet fever would have continued on the station 
in epidemic proportions as long as it did if a separate mess hall had been 
in use for recruits in the detention unit, if recruits had been segregated to 
tlie degree that existing facilities permit, and if platoon commanders bad 
been thoroughly imbued with the idea that the prompt detection of com¬ 
municable diseases depends largely upon their observation of recruits and 
their action to insure immediate examination by a medical officer. 

The senior medical officer believes that important information of assistance 
to the station in planning measures of prevention and control of disease 
would be had if copies of Bureau of Navigation letters of information to 
recruiting officers were sent to each of the training stations concerned. 


A CASE 07 HEMOBEHAOIO BNCEPHALITIS, NEOAEBPHEHAIIINE 
POISONINO, WITH EEOOVEEY 

By P. F. Dickens, Lieutenant, Medical Corps, United States Navy 

The patient in this case was admitted to the United States naval 
hospital, Parris Island, S. C., about 8.30 a. m., June 17, 1927, in a 
comatose condition. He was a general court-martial prisoner, 22 
years of age, who had been in the United States naval service for 
one year. 

The only history available at the time of admission was that he had 
been found having a convulsion in the grounds of the prison about 
15 minutes before. When found he was thought to have epilepsy. 
When seen by the writer a few minutes after admission he was very 
cyanotic, deeply comatose, and was having convulsions at intervals 
of about three minutes, la.sting one or two minutes, affecting the 
muscles of the neck, face, upper extremities, and muscles of respir¬ 
ation. After a series of clonic movements, the muscles became fixed in 
tonic contractions at the height of each convulsion, and this state was 
followed by clonic contractions lasting for & few seconds until the 
interval when the muscles were apparently at rest. During the in¬ 
tervals, however, a meningeal type of respiration was observed—the 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



DIVIBIDK OF FBBySNTIVB MBDIOINB 193 

«o-caUed Biot’s type. The leg muscles were flaccid and appeared to 
i)e paralyzed. 

Clearly, epilepsy could not account for this condition. Informa- 
-tion was sought by telephone. A Hospital Corps man who answered 
the telephone at the prison stated the patient was imder treatment for 
-syphilis and had been given two doses of neoarsphenamine intra¬ 
venously, by i^ringe; the first, 0.9 gram, 10 days previously, and the 
^second, 0.9 gram, 66 hours before admission to hospital. Later, it 
was learned that he had had a chancroid infection about four and a 
half months before, while an apprentice seaman under training at the 
United States naval training station, Hampton Roads, Va. About five 
weeks before he was found unconscious, he complained of sore throat, 
headache, and pains in the arms and legs, especially at night. Treat¬ 
ment for ^philis was begim at that time. His health record indicates 
that he received protoiodide of mercury by mouth, beginning with 
*one-sixth of a grain, increasing to two-thirds of a grain three times 
n day. After three weeks’ treatment, mercury was discontinued on 
nccoimt of salivation. Four days later, a strongly positive Kahn test 
having been obtained, treatment with mercury was resumed and 
*one-third of a grain of protoiodide was given three times a day until 
the day before he was brought to hospital. 

With the knowledge gained by telephoning, that the patient had 
l>een under treatment for S 3 ^hilis, he was carefully examined with 
the idea that his condition might be due to acute poisoning by neo¬ 
arsphenamine. Both pupils were contracted to pinhead size. Neither 
tlirect nor consensual reflexes were abolished. There was no evidence 
4>f head injury. The pulse was full, bounding, and regular. The 
systolic blood pressure was 170 and the diastolic, 85. The cere¬ 
brospinal fluid was found to be under increased pressure—42 milli- 
ineters of mercury. The fluid was clear, contained 150 milligrams 
*of sugar per 100 cubic centimeters, and gave a cell count of 135 per 
xjubic millimeter. A Kahn test with the fluid was negative. 

The patient was catheterized and 100 cubic centimeters of urine 
Nvere withdrawn. The urine contained a large trace of albumin 
snd numerous granular casts, with red and white blood cells. 

Chemical examination of the blood showed 245 milligrams of 
sugar per 100 cubic centimeters of blood. 

Shortly after he was admitted to the hospital ward, the patient 
was etherized to control convulsions and 300 cubic centimeters of 
blood were withdrawn from a vein. He was kept under the influence 
of ether for about an hour. Convulsions began as soon as the use 
of ether was discontinued and about 10 minutes later respiration 
teased. Manual artificial respiration was begun and continued for 
30 minutes when respiration of the Cheyne-Stokes type was observed. 
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It was at this p<^t that lumbar puncture was performed with the 
hope that withdrawal of cerebrospinal fluid would, by reduction of 
intracranial pressure, improve the breathing. 

By this time a solution of sodium thiosulphate was ready for 
intravenous injection and 2M grams were injected. This was just 
four hours after the patient was brought to hospital. Ampules of 
chemically pure sodium thiosulphate, although in stock at the hos¬ 
pital, could not be found immediately, so a quantity of sodium hypo- 
sulphate was taken from the photc^aphic supplies, washed, and re^ 
crystallized. No apparent harm resulting, this was used for all 
doses, although six ampules of sodium thiosulphate were found later 
in the day. Seven and a half hours after the first dose, 1.6 grains 
were administered intravenously, and four hours later 1.5 gnuns 
were injected. 

About five hours after the first dose the swallowing reflex retamedr 
and convulsions had ceased, but the patient continued to show indi¬ 
cations of considerable cerebral irritation. He remained cyanotic 
and respiration showed no improvenrant. Projectile vomiting oc¬ 
curred at this time but was not repeated. With a view to alkalinizing 
the tissues, sodium bicarbonate was given by mouth as soon as the 
swallowing reflex returned, 2 cubic centim^rs of a 10 per cent solu¬ 
tion every five minutes for about 12 hours. During the same period 
a 10 per cent solution of sodium bicarbonate was also given by 
proctoclysis. 

No further improvement in the patient’s condition was noted until 
about an hour after the third dose of sodium thiosulphate was admin¬ 
istered. Ciopious perspiratkm, involuntary evacuation of feoes, and 
incontinence of urine were then noted. Respiration also approadied 
normal. 

Twenty-four hours after (Ae patient was admitted to hospital he 
was still in a state of coma, but about that time his temperature rose 
to 101.8° F. and the pulse rate was between 120 and 130. Re^ura- 
tions were 24 to 82. 

The fourth dose of sodium thiosulphate, OA gram, was injected 14 
hours after the third, or 32 hours after admission to hospital At 
that time the urine continued to show albumin, casts, and red and 
white blood cells. 

Forty-one hours after admission the patient showed the first sign 
of returning consciousness by asking, “ Where am I ? ” 

The fifth dose of sodium thiosulphate, 1.5 grams, was administered 
intravenously 48 hours after admission. At that time the pupils were 
equal and reacted to light and in accommodation. The patient emn- 
plained of a severe headache. He was not entirely oriented. He 
looked staringly at objects, turned his head from side to side, and had 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



No.l 


DIVISIOK OF PBBYBKTIVB MBDIOINS 


195 


fine tremors of the facial muscles. His tongue was swollen, but that 
was due to the use of tongue forceps, which had been used for a few 
minutes before a suture was passed. 

The patient continued to improve. Seventy-two hours after admis¬ 
sion he was oriented and his headache had disappeared. His urine 
had cleared up to a certain extent, but it still contained a trace of 
albumin and a few casts. Largely because of the signs of kidney in¬ 
volvement, intravenous administration of sodium thiosulphate was 
continued. The sixth dose, consisting of 1.5 grams, was given 72 
hours after admission, and the seventh and last dose was injected 96 
hours after admission. The last was given more as a matter of pre¬ 
caution than for any other reason. The patient was free from all 
eymptoms of arsenic poisoning at that time. He was fully conscious 
and comfortable, but wished to be left alone. Urine passed that day 
contained no albumin, cells, or casts, and from then on the urine was 
normal. Normal blood chemistry findings were also noted. The 
patient recovered fully without further noteworthy happening. 

During convalescense the patient stated he recalled having received 
both doses of neoarsphenamine at the prison. He remembered that 
the second dose was administered at 10.30 a. m. Tuesday, June 14, 
1927. He rested in bed all afternoon and felt no ill effect of the 
dose that day. He said he worked all day Wednesday and had a 
severe headache when he went to bed. He had apparently lost all 
memory for events occurring after going to sleep Wednesday night. 

According to his cell mate, he worked all day Thursday but com¬ 
plained of feeling ill at various times during the day and evening. 
He remembers nothing of it, but his cell mate said he got up as usual 
Friday morning, dressed, answered roll call, and then disappeared. 
His disappearance led to a search, and he was found unconscious, 
lying on the lawn near his cell block. It was raining heavily and 
he was wet through and through. 

When he was discharged from the hospital, 54 days after admis¬ 
sion, he had gained several pounds in weight and was well nourished. 
He had no symptcnns. P^hological and neurological examinations 
were negative. 

Since his recovery he has reported his condition by letter. In his 
last letter, written September 15, 1927, he stated he frequently had 
headache at night. 


AS OUTBUBAX OF FOXSOlTXirft OX BOABD THB U. S. S. “ NOA ” ATTRIBUTED 

TO UyBEWURST 


Bj D, P. Platt, Lieutenant, Medical C?6rpek Utilted States Navy 

An o utbr eak of food poisoning occurred on board the U. S. S. 
Noa on the morning of March 26,1927, while the ship was at anchor 
at Nanking, China. Of 110 men comprising the crew, 61 showed 
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s^'mptoms of poisoning. The symptoms were severe in 30 cases* 
marked in 10 cases, and mild in 21. 

About 70 refugees—^men, women, and children—had been taken 
on board the Noa at Nanking for their immediate safety and such 
transportation as might become necessary, making the total number 
of individuals on board 180. 

When it became apparent during- the morning that an epidemic 
was developing, the 70 refugees were transferred to the U. S. S- 
Preston. Two of the refugees were sick at the time of transfer, and 
later in the day 15 more showed symptoms of poisoning. 

It seemed apparent that the food served for the evening meal on. 
-March 25 had caused the poisoning. This food consisted of sausage, 
baked tinned codfish, beet salad, cornstarch pudding, bread, jam, 
and coffee. Fifty-nine members of the crew who had symptoms of 
poisoning stated they had eaten sausage, pudding, and bread, and 
two stated they had eaten sausage and bread but none of the pud¬ 
ding. Twenty-one had eaten no codfi^, and two no beet salad. The 
bread had been purchased ashore, but as it had been served to the 
wardroom officers, none of whom were affected, it seemed reasonable 
to dismiss that article of diet as a possible cause. Sausage was the 
only article of food eaten by all the men poisoned. 

As the ship was expected to proceed up the river the following 
day, about 45 pounds of liverwurst had been purchased at Nanking^ 
March 24, 1927, to meet the increased need for food supplies. The- 
sausage was purchased from a reliable Chinese merchant who had 
supplied the foreign residents of Nanking with products of this- 
sort over a long period of time during which no poisoning had 
occurred. 

The sausage was reported as made of cooked pork, combined withi 
beef and spices. It was stated to have been in excellent condition, 
and well chilled when purchased, was brought to the ship without 
delay, and immediately placed on ice where it remained until the 
following day. The mean temperature at Nanking at the time 
varied from 40° to 44° F. On the afternoon of the following 
day the sausage was stripped of its covering membrane, and served, 
cold to the crew and some of the refugees as part of the evening 
meal. No wardroom officer ate any of the sausage. 

The first indication of poisoning seems to have appeared about 
10 hours after the evening meal. The first patient was seen about 
3 a. m., and by 9 a. m. 15 men had reported at the sick bay. New 
cases continued to be admitted until a total of 61 members of the 
crew were under treatment. 

The patients were seen during the morning by the medical officer 
of the U. S. S. Isabel^ who promptly made a diagnosis of fopd poison¬ 
ing. The following day the ship proceeded a few miles up the river 
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to Wuhu, where the patients were seen by a missionary doctor, and 
by the medical officer of H. M. S. Ocaradoo, both of whom considered 
the condition an intestinal type of influenza. . However, in the ab¬ 
sence of known cafses -of influenza and the appearance of rapidly 
developing gastrointestinal symptoms in so many cases at the same 
time, food poisoning seemed much more probable. 

Constitutional symptoms were present in every case. In general, 
the onset was sudden, with varying degrees of nausea, vomiting, 
diarrhea, abdominal pain, prostration, chills, and fever. In most 
cases, nausea and vomiting or diarrhea were the first symptoms. The 
material evacuated was watery in character and had a very foul odor, 
but no blood was observed or reported in any of the stools. In one 
case vomiting persisted for four days Prostration was an early and 
pnnninent symptom in all cases. The temperature varied from 
99.4® F., in the mild cases, to 104® F., in the more severe cases. 

All men were given castor oil and paregoric immediately upon 
reporting at the sick bay, and in the more severe cases, bicarbonate 
of soda followed by chlorodyne was also administered. Those still 
sick on the third and fourth days of the disease were givoi a second 
dose of castor oil, and milk of magnesia was given in one case in 
which vomiting persisted. 

The U. S. S. Noa arrived at Shanghai on the afternoon of March 
28. Seven of the more severely affected patients were transferred 
to the U. S. S. Ghamnont for further treatment. One of the men 
still had a mild fever. The others were convalescent, though they 
still showed evidence of having been through a severe illness. 

Due to the lack of laboratory facilities, no chemical or bacterio¬ 
logical examinations were made of vomitus, feces, or urine. None 
of the food was available for examination. 

The outbreak was probably caused by the sausage which had be¬ 
come contaminated by a microorganism of the enteritidis-paratyphoid 
group of bacilli during the manufacture or subsequent storage. 

This report is based upon data coUected by Pharmacist’s Mate, 
First Class, J. A. Riser, United States Navy, serving on board the 
Noa 9.t the time of the outbreak, after the writer had seen the seven 
cases transferred to the Chm/morU at Shanghai. 


A CASE OE FOOD P0I80HIHO OAUSEl) BT EATHTO COKTAIOHATED PISH 

The following information was furnished in conformity with the 
requirements of the Bureau of Medicine and Surgery questionnaire 
form for reporting cases of food poisoning: 

I. The patient, a member of the Navy Nurse Corps, was performing ward 
dnty at the naval hospital, Annapolis, Md., and living in the nurses’ quarters 
on the station. 
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II. ihflh, “tbat smelled of gas,” was eaten by her at dinner, Friday, June 
24, 1827. The meal was the regular dinner served at the nurses’ quarters, and 
because of the peculiar odor, no other member of the mess ate It. 

III. Regular hospital diet was given as the menu for the meal. The other 
foods taken by the patient daring the period when poisoning could have occarred 
were not stated, nor was the place where the fish was purchased, the method 
of handling, preservation, or cooking, mentioned. 

ly. The first s 3 rmptoms appeared on June 25, 1927, about 11 hours after eat¬ 
ing the fish. 

y. No other members of the mess were affected. 

yi No one else ate the fish and no other person that ate the other articles of 
food served at the same meal was taken ill. 

yil. (a) The first symptom that appeared was pain and cramps in the ab¬ 
domen, accompanied by sadden and severe prostration. 

(b) The onset was sudden, colic developing 11 hours after ingesting the 
suspected food, and a watery diarrhea began a short time afterward. 

(c) There was no previous disease or symptom. 

(d) The patient had been in excellent condition before the poisoning occurred. 

(e) A medical officer visited the patient * about four hours after the first 
symptom appeared. 

(f) When first seen, the patient seemed to be in distress. 

(p) She had continuous abdominal pain, accompanied by exacerbations of 
more intense colic. 

(h) yomiting began a short time after the onset of symptoms and continued 
vrith frequent attacks for about 12 hours. The amount or appearance of the 
vomltus w’as not stated. 

(i) There was moderate abdominal colic, but no distention was observed. 

(J) A marked diarrhea was a prominent symptom, but the duration was not 

stated. The stools were watery and frequent, but no blood or hemoglobin was 
seen in any of the stools. 

(le) The patient had chilly sensations, but no actual chill was experienced. 

(l) A moderate fever developed soon after the appearance of symptoms and 
lasted several days. 

(m) Moderate headache was present, but it was not localized in any definite 
area. 

(n) There was no general aching. Soreness occarred or&r the abdomen 
only. 

(o) Sadden and severe prostration appeared early in the attack, was a promi¬ 
nent symptom, and persisted for 10 days. 

(p) There was some salivation after the administration of calomel, and the 
patient noticed a bitter taste tbat lasted four days. Dryness of the mouth wai 
not a prominent symptom. 

(q) There were no ocular symptoms or signs. 

(r) No flushing or pallor of the face was observed. 

(«) The pulse rate was increased during the first few day-s varying slightly 
from 90. The systolic blood pressure was recorded as 128. 

(t) Her respiratlcms remained regular, with a rate of 20 per minute through¬ 
out her illness. 

(«) No skin eruption or Jaundice appeared during the course of the disease. 
A white blood cell count, taken on June 26, 1927, the day of the onset of symp¬ 
toms, was 10,600, with polymorphonuclear leucocytes, 79 per cent; large mono¬ 
nuclear leucocytes, 4 per cent; and lymphocytes, 17 per cent. A second count, 
10 days later, showed white blood cells 9,800; polymoriffionaclear leucocytes, 81 
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per cent; large mononndear leucocytes, 6 per ceut; and lymphocytes, 14 per 
cent. 

YIII. The urine was ncwmal throughout the course of the disease. No culture 
was made. 

IX. No chemical or bacteriological examinations were made of vomitus or 
stools. 

X. The llsb was obtained by the hospital on open purdiase and iwepared in 
the kltdien of the nurses’ quarters. 

XI. Canned goods were not suspected. 

XII. None of the suspected food was obtainable for laboratory examination. 

XIII. The food was eaten by the patient in the nurses* dining room and she 
had not dined In any other place for several days previous to her illness. 

A brief summary of the case is as follows: About 11 hours after 
the patient had eaten fish of such quality that no one else at the table 
would partake, the patient became acutely ill with abdominal colic. 
This was followed soon afterwards by a thin watery diarrhea accom¬ 
panied by severe prostration. Vomiting began early and continued 
during the first 12 to 24 hours. The pulse rate was increased and 
there was a moderate fever which lasted for several days. Prostra¬ 
tion appeared early and persisted after all other symptoms had dis¬ 
appeared. The symptoms were such as might be expected from 
contamination of food^with a paratyphoid bacillus, but, in the absence 
of bacteriological findmgs, the diagnosis is uncertain. 


BACTS&XAl. OOHTAKnrATIOV OF XET0XU7 A P0881BU GAUSS OF AOUTS 
AFFBSDIOXnS OH BOABD U. S. 8. " 1CX88XS8IFFX ” 

The medical officer of the U. S. S. in August, 1926, 

noting that more cases of acute appendicitis were occurring among 
the crew of that ship than usual, endeavored to find a cause for the 
increased incidence. He first considered the possibility that food 
eaten ashore, or indiscretions in diet while men were on leave or lib¬ 
erty, would account for the increase. The histories given by patients 
did not support this supposition, but led him, rather, to look for a 
possible cause on board ship. 

The expectancy for acute appendicitis on board a battleship was 
regarded as 8 to 10 cases a year, or from none to 1 or 2 a month. 
Cases occurred by months among the crew of the Missistippi as 
follows: 


Month 

Admissions j 

Month 

Admlariona 

1925 

1020 

1027 1 

1925 

1026 

1927 

ittoaiT. 

1 

1 

2 1 

Augnit*-.-..-. 

1 

4 



0 

2 

o' 

Soptombor... . 

1 

1 


. 

Mtrdi. 

0 

0 

1 , 

Oetob^. 

1 

4 



0 

0 

o| 

MftVAmhftr_ 

2 

4 


. 

0 

s 


Dofismhflr - - * 

0 

2 


Juno. 

j 

j 






Joly.,.. . 

0 

2 

.; 

ToIaI 

1 7 

21 


— 
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Other battleships in the Battle Fleet reported cases of acute api)eD- 
dicitls in 1925 and 1926 as follows: 



Colorado 

Idaho 

1 Now Mexico ^ 

Oklahoma 

Pennsylvania 



1 





















1925 

1926 ^ 

1925 

1926 

1 1925 

1926 

1925 

1926 

1925 1 

1920 

January... 

3 

2 

1 

0 

1 1 
1 1 ' 

1 

0 

0 

0 

6 

0 

February... 

1 

1 

0 

2 

0 

0 1 

0 

1 

4 

1 

March. 

0 1 

0 

0 , 

0 

1 

0 

1 

0 

0 

0 

April... 

0 

1 

0 

2 ' 

1 

I 0 

1 

0 

1 

0 

May.... 

3 

0 

1 

^ 1 


2 

1 

0 

2 

0 

June.... 

0 1 

1 

3 

0 

0 1 

1 

2 

2 

4 

0 

July._... 

0 

0 

0 

0 

6 

0 

0 

1 

1 

1 

August.... 

0 

2 

0 

0 

0 

0 

2 

0 

1 

0 

September__ 

0 

2 

0 

0 

1 

1 

1 

4 

1 

0 

October. 

0 

1 1 

2 

1 

0 

0 

0 

0 

0 

0 

November. 

1 

0 I 

1 

0 

0 

0 

0 

0 

0 

1 

December. 

^1 

0 1 

0 

0 

0 

0 

1 

0 

1 

0 

Total...... 

8 

10 

8 

5 

10 

4 

1 

9 

8 

21 

3 


Information is not available to explain why the incidence exceeded 
expectancy on board the Pennsylvanm. 

The Mississippi left Monterey, Calif., July 6, and arrived at Port 
Angeles, Wash., about July 10. From then until August 16 the 
ship was in Puget Sound ports. During this period four cases of 
acute appendicitis occurred. At the same time, numerous cases of a 
mild type, regarded as acute catarrhal fever, were occurring. Acute 
respiratory infections were prevalent among the several civilian pop¬ 
ulation groups contacted by members of the crew, and cases in which 
gastrointestinal disturbances were prominent symptoms were said to 
be common. It is possible that influenza in mild form was present 

At first the medical officer of the Mississippi thought it not unlikely 
that microorganisms associated with the prevalent respiratory infec¬ 
tion were responsible for increased numbers of acute appendicitis 
cases, but in October and November, when eight cases of appendicitis 
developed, the ship was in the San Pedro, Calif., area, and few per¬ 
sons on board had had colds of any de.scription for several weeks. 

The supply officer of the ship completed his cruise and was detached 
in the latter part of June. His successor began, shortly after taking 
over the supply department, to issue ketchup in the general mess at 
all meals, a provision that was greatly appreciated by the crew. 
For convenience, the ketchup, which was purchased in large cans, 
was served in regulation sauce bottles, which have porcelain spouts 
ringed with cork, not unlike the hair-tonic bottles seen in a barber 
shop. The plan was to turn all bottles in at the issue room after each 
meal for cleansing and refilling. Mess men did not altogether ap¬ 
prove of this arrangement, and gradually the custom of stowing tbe 
bottles in unauthorized places about the ship spread. This made less 
work for mess men, and the members of the various messes also ap- 
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proved ihe unauthorized method of caring^ for the bottles, because 
ketchup was thus available between meals and could be eaten with 
articles of food purchased from the ship’s store. ' 

In October, a little more than a month after the ship had returned 
to the San Pedro area, where the weather was much warmer than 
in Puget Sound, the medical officer discovered that many of the 
ketchup bottles were not being regularly cleaned. Upon looking into 
the matter, he found fermented ketchup in many of the bottles, which 
indicated bacterial contamination. His attention was directed to the 
ketchup in the first place because of the frequency with which mem¬ 
bers of the crew were appearing at the sick bay complaining of in¬ 
testinal colic, accompanied in some cases with diarrhea. It seemed 
to him that food rather than water or some other source of infection 
was responsible, and in mmiy instances food eaten adiore could not 
have been at fault. Questioned regarding what had been eaten, many 
of the patients mentioned ketchup which had tasted sour. 

As soon as it was appreciated that ketchup was fermenting in 
sauce bottles stored between meals in various parts of the ship in 
warm places, the matter was brought to the executive officer’s atten¬ 
tion and steps were taken immediately to insure that all bottles were 
turned in for cleaning and sterilizing. Mess men were no longer 
permitted to retain bottles after any meal. It was found imprac¬ 
ticable to sterilize the sauce bottles with boiling water in the scullery. 
The risk of breakage was recognized, and at the first attempt to boil 
th^ they were placed in the sterilizing tank while the water was 
cold. The water in the tank was then heated gradually to the boiling 
point. Notwithstanding this precaution, more than a third of the 
first lot of bottles sterilized were found broken when removed from 
the tank. Mess bowls made of crockery were then substituted for the 
bottles. These could readily be emptied and sterilized after each 
meal, and there was little or no chance that ketchup would be stored 
in unauthorized places. The men did not have access to fermented 
ketchup after this episode early in November, but it. appears that 
ketchup contaminated with microorganisms of unknown types had 
been more or less freely consumed by many members of the crew 
from about the 1st of September. 

To determine, if possible, what the bacterial contamination was, 
the medical officer sent some of the fermented ketchup, taken with 
due precautions from several of the sauce bottles, to the U. S. S. 
Rdief for bacteriological examination. The container was a wide 
mouthed bottle with a metal cap which had formerly contained 
malted milk. It was the only wide nwuthed bottle available. The 
bottle was thoroughly sterilized by steam under pressure before 
placing the sample of ketchup in it. A chief pharmacist’s mate who 
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took the bottle to the hospital ship was instructed to inform the 
laboratorian that suitable precautions had been taken. Unfortun¬ 
ately, it appears, that too much imagination, or lack of appreciation 
of conditions existing on board a battleship, led some one connected 
with the laboratory to assume that the specimen was forwarded in an 
improperly prepared container, and although it must have been 
understood that a specimen of food incriminated in the causation of 
an outbreak of disease would require thorough bacteriological investi¬ 
gation, no examination of value to the epidemiological study was 
made. A report was submitted, however, mentioning a Gram posi¬ 
tive organism, and stating that when plated, a 1 to 10 dilution of the 
ketchup gave colonies too numerous to count. 

The medical officer of the Musissippi thought it significant that 
cases of colic and diarrhea ceased as soon as the fermented ketchup 
was destroyed and cases of acute appendicitis did not thereafter 
exceed expectancy. It may be remarked that every case of acute ap¬ 
pendicitis which occurred during the four months while ketchup was 
being issued in sauce bottles required operation, l3ecause of increasing 
leucocytosis and failure of symptoms to subside with expectant treat¬ 
ment, whereas in previous and subsequent months it was usual to find 
a certain proportion of patients who could have been expected to 
recover from the acute attack without operation. 

This report is published even though conclusive evidence that the 
ketchup caused appendicitis was not obtained, to direct attention to 
the possibility that contaminated food may be a causative factor in 
some cases of appendicitis. 


ATTITUDB OF THE AJOBIOAH P8T0HIATBXC A8SOOIATIOH BBOAKDXHO 
THE ASMIHISTBATIOH OF AHBBICAH CEIHIHAL LAW 

The following editorial, “A Notable Document,” is reprinted from 
the Mental Hygiene Bulletin, June, 1927, published by the National 
Committee for Mental Hygiene, New York City: 

Among the weaknesses in tiie administration of American criminal law none 
has stood out more conspicuously in rec-ent years than that manifested in 
connection with the “ insanity plea.” The methods of securing “ expert testi¬ 
mony ” as to the mental condition of persons on trial for criminal offenses 
bare bred a situation that has long been stultifying to medicine and the law 
alike. Psychiatry took up the challenge three years ago when, reacting to the 
unfavorable public sentiment generated by the unfortunate procedures attend¬ 
ing the handling of certain prominent criminal cases and brought to a focus 
at the time of the Loeb-Leopold “ hearing in mitigation,” the American Psychi¬ 
atric Association appointed a committee from its own group to study tbe 
question. Since then this committee has given close attentioii to the whole 
problem of the relation of psychiatry to the law, not only in respect to the 
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matter of "expert teetimoDy,” but with reference to the problem of crime in 
generaL indeed, it considers the “ alienist ” question of minor importance com¬ 
pared to that of utilising the knowledge gained by psychiatry and criminology 
regarding human behavimr in the modification of the entire system of criminal- 
law procedure. 

The committee’s report was the outstanding feature of the business trans¬ 
acted at the association’s eighty-third atmual meeting held in Cincinnati on 
June 2. As a definitive statement of the position of psychiatry on the ques¬ 
tion of crime, it is perhaps one of the most important documents ever issued 
by the association, representing, as it does, authoritative American psychiatric 
opinion in general, and the mature thought and conviction of a group Interested 
in the criminological aspects of psychiatry in particular. 

A discussion of the theoretical considerations involved in the “psydiiatric 
point of view” and a list of practical recommendations for the advancement 
of this point of view among those I'esponsible for the administration of our 
criminal laws make up the burden of the report. Its major premise is that 
psychiatry should not be called upon to deal with questions of responsibility 
at all, but should be enlisted solely in attempts to find out the facts concerning 
the make-up and nature of the prisoner at the bar. What manner of man is 
he? What is this individual’s mental, physical, emotional, and social status? 
What are the motives back of his criminal conduct? What are the factors 
that impinge upon bis personality and have a bearing upon his behavior? For 
the psychiatrist none are “ Incompetent, irrelevant, or immaterial.” 

A second cardinal point in the philosophy of the report is its insistence upon 
individualization in the treatment of the offender. To this end- it favors *' radi¬ 
cal changes in legislative enactment and legal procedure and penal practice^” 
advocating, for example, the adoption of proposals made by the American Insti¬ 
tute of Criminal Law and Criminology, with respect to trial procedure, (a) that 
the dispositicm of all misdemeanants and felons be based upon study of the 
individual offender by properly qualified and impartial experts cooperating with 
the courts; (b) that such experts be appointed by the courts with provision for 
remuneration from public funds; (o) that no maximum term be set to any 
sentence; (d) that prisoners be discharged or released upon parole only after 
complete and competent psychiatric examinaticm with findings favorable for 
successful rehabilitation; (a) that the incurably Inadequate, incompetent, and 
antisocial offenders be interned permanently, without regard to the particular 
offense committed; (f) that the use of the ” hypothetical question ” and of the 
terms “insane” and “Insanity” and "lunacy” be abolished, etc. It is the 
belief of the committee that such a program will operate more effectively to 
secure the protection of society, bring about the socialization of the criminal, 
and serve the ends of justice, than all the repressive measures legislative 
ingenuity or short-sighted police control can devise. 

It is significant that these recommendations should be in substantial agree¬ 
ment with those of a body of men who have to deal with the problem of the 
criminal in its most practical aspects, experts in their line who have tried and 
found wanting the traditional legalistic methods—the delegates to the Ninth 
International I’rison Ck>ngress held in London in 1925. That the thinking of 
P^ologiats and psychiatrists on such a moot and vital question is essentially the 
same is evident from the identity of the principles used in the formulation of 
both groups, and should augur well for a rapprochement between medicine and 
the law in the Interests of an Improved criminal code, a more socially intelligent 
management of the criminal, and better control of crime and delinquency. That 
progress is being made Is evident in the experience that has already followed 
7165d—27-14 
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from the recent enactment of forward-looking and enlightened legislation in 
Massachusetts, from certain salutary changes in penal administration effected 
in New York State, and the practical applications made from studies by the 
Nationai Crime Commission and a number of similar State bodies. 


A BBIEP SUMMABY OF BACTBBIAL METHODS AND STANDABDS IN WATEB 

ANALYSIS 

The following article by H. W. Clark, Director, Division of Water 
and Sewage Laboratories, Massachusetts Department of Public 
Health, is reprinted from “The Commonhealth,” July-August-Sep- 
tember, 1927: 

Bacteriology and bacterial methods have been a slow growth of the last 
40 years. When the Lawrence Exi)eriment Station was started, in the labora¬ 
tories of which all the Imcterial work upon water, sewage, industrial wastes. 
aheilBsh, etc., of the department is carried on, bacteriological methods were in 
their infancy. Only six years before that date Koch had propo.sed the use of 
solid media by means of which quantitative determinations of the numbers 
of bacteria and the isolation or study of species of bacteria became possible. 
The use of the Petri dish which extended the scope of the Koch methods and 
made possible the rapid and accurate determinations of the number of bac¬ 
teria in water, etc', now so common, was proposed in the same year that the 
Lawrence exi)eriments were inaugurated (1887) but was not generally adopted 
until several years later. Soon after the estahlLshment of the station, or in the 
early nineties of the last century, a committee of the American Public Health 
Association was formed to standardize chemical, bacterial, and miscroscoplcal 
methods for the examination of water. From the beginning, members of the 
force of this division were on this committee and through many years different 
members of this force served as chairman as well as being connected with 
similar committees of the American Chemical Society, the American W^ater 
Works Association and the United States Public Health Service, and for many 
years determinations of bacteria in the water supplies of the State have been 
carried on at Lawrence, largely by the standard methods partly developed there. 
Further, during recent years the quality of water supplies has been judged quite 
largely by standards of purity established by thesis various committees. In 
1925 the advisory committee on official water standards of the United States 
Public Health Service in its report made the following statement: 

“The bacteriological examinations which have come to be generally recog¬ 
nized as of most value in the sanitary examination of water supplies are— 

“(1) The count of total colonies developing from measureil i)ortions planted 
on gelatin plates and incubated for 48 hours at 2<)° C. 

“(2) A similar count of total colonies developing on agar plates incubated for 
24 hours at 37° C. 

“(3) The quantitative estimation of organism.s of the B. coli group by apply¬ 
ing specific tests to multiple portions of measured volume. 

“ Of these three determinations the test for organisms of the B. coll group is 
almost universally conceded to be the most significant, because it affords the 
most nearly specific test for the presence of fecal contamination.” 

Taking everything into consideration the committee agreed to include this 
latter test only in the bacteriological standard recommendeil, stating, however, 
that the omission of plate counts, etc., was not to be construed as denying or 
minimizing the importance of such routine examinations made in the control of 
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purification processes and they also stated that the B. coll group should be 
defined as in the publication known as the ** Standard Methods of Water 
Analysis,” issued by the American Public Health Association, nam^y, ” as in- 
-clnding all nonspore^forming bacilli which ferment lactose with gas formation 
and grow aerobically on standard solid media.” 

While as stated above this division has quite generally followed the stand¬ 
ard methods, we have had to vary them to some extent owing to the great 
variety of the samples examined by us. For example, we discontinued many 
years ago the use of gelatin and incubation for 48 hours and use instead agar 
and count after four days’ incubation. This is necessary owing to the great 
number of examinations of sewage and badly polluted water lost by the lique¬ 
faction of gelatin. We differ from the standard methods in partial confirma¬ 
tion, so called, of the coll aerogenes group in that we use litmus lactose agar 
Instead of endo or eosin methylene blue as recommended. The procedure used 
by us has always given satisfactory results. The statement in the ” Standard 
Methods of Water Analysis” that ”our knowledge is not sufiSciently complete 
to warrant the adoption of any single test or group of tests ” in differentiation 
of fecal from nonfecal members of the coli-aerogenes group is in accordance 
with the experience of these laboratories and we believe that until further in¬ 
formation is gained any member of this group when found should be reported 
as B. coll and in addition that streptococci when found on confirmation plates 
have the same significance as B. coli. The carrying out of the entire series 
of B. coli confirmation tests adopted by the various committees and given in 
Standard Methods is impossible for this laboratory, generally 8X)eaking, with 
the force employed and when samples are coming in with great rapidity and, in 
fact, few laboratories carry all these tests to completion. Bach year several 
hundred samples and cultures are carried by us through the complete series of 
confirmatory tests, however, and the results year after year have shown that 98 
per cent of our coli results as reported are not changed or eliminated when the 
complete tests are used. For example, in 1926, 161 cultures reported as B. coli 
according to our usual methods were further examined according to the pro¬ 
cedure outlined under steps B and F on page 108 of Standard Methods, 1925 
edition, and of these 158 were completely confirmed. In addition the 158 com¬ 
pletely confirmed cultures were further examined by the Gram test and were 
found to be Gram negative. This is typical of all our work on confirmation. 

In regard to the significance of red colonies developing in 24 hours on litmus 
lactose agar plates the following statement can be made: All such colonies 
are counted by us witliout regard to their resemblance to typical B. coli. These 
ifiates are made in 0.1 of a cubic centimeter, 1 cubic centimeter and in five 10 
cubic centimeter portions in a liquid medium, and this liquid medium is much 
more favorable to the development of attenuateil bacteria. Consequently B. 
coll are often found in the 10 cubic centimeter portions and even occasionally 
in the 1 cubic centimeter portions, although no red colonies develop on the 24- 
hour plates. It has been our experience that a very small niunber of the red 
colonies on these plates are confirmed as B. coli when found in what may be 
classed as good waters, while in waters of poorer quality the number Is much 
higher. 

The standard of quality decided upon by the advisory committee of the 
United States PubUc Health Service is as follows: 

”(1) Of all the standard (10 cubic centimeters) portions examined in ac¬ 
cordance with the procedure specified below, not more than 10 per cent shall 
show the presence of organisms of the B. coli group. 

”{2) Occasionally three or more of the five equal (10 cubic centimeters) por¬ 
tions constituting a single standard sample may show the presence of B. coli. 
This shall not be allowable if it occurs in more than— 
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**(a) Five per cent of the standard samples when 20 or more samples hare 
been examined; 

**(h) One standard sample whmi less than 20 samples hare been examined.’*^ 

This standard is very rigid, and only waters of the greater bacterial purity 
can conform to it. It has been of interest, however, during the past year or 
two, to compare certain of the water supplies of this State with this standard,, 
and it is apparmt, as would be expected, that the greater the number of samplea 
collected and examined the more definite is the amount of Information obtained 
in regard to these waters and that none should be judged from the results of 
the examination of a few samples. Enough have been taken, however, from 
the metropolitan supply of the State as delivered to its consumers to show that 
90 per cent of the samples are of the required quality and that most of the 
good surface-water supplies which are stored in lakes and reservoirs will also 
meet the requirements of the standard in a large percentage of the samples 
examined. The most polluted source of water supply in the State, the Mer-- 
rimack River, is used by the city of Lawrence after slow sand filtration and 
chlorination. Seven hundred and two examinations of this supply as delivered 
to the consumers were made during 1926, and 91 per cent of these samples passed 
this rigid standard. The typhoid-fever death rate of Lawrence during tbe^ 
year was at the exceedingly low point of 1.1 per 100,000. It is unnecessary to- 
say that practically all the good ground waters of the State, as drawn from 
driven wells 25 to 50 feet deep, also pass tlie .standard, and, in conclusion, it 
can be stated that of the total number of samples of public supplies examined 
during 1926, 88 per cent were satisfactory according to this United States. 
Public Health Sc^rvice standard of quality. 


TYPHOID FEYSR SITDATIOH IH THE WOBLD 

The following report on typhoid fever in the world is taken from 
the September 15 issue of the monthly epidemiological report of 
the health section of the League of Nations Secretariat: 

The enteric fOver situation was on the whole favorable in July in most 
European countries. In England the incidence decreased toward the end of 
July, while fewer cases than usual were reported In July in Denmark, Norway, 
Sweden, and Finland. In England and Wales, there were 321 cases during 
the four weeks ended August 20, as compared with 400 cases during the 
previous four weeks, although the Incidence ordinarily increa.ses markedly at 
this time of the year. In Germany, fewer cases were roiwrted in July and 
early August than during the corresponding months of any previous year. 
It is to be noted In this connection that exceptionally cool and wet weather 
prevailed over the northern part of Europe in June and early in July. 

Further south in Europe the incidence may be characterized as normal, ex^ 
eept in Italy, where It was above the normal (2,100 cases during the four 
weeks ended July 3, as against 1,274 cases during the corresponding i>eriod 
of the previous year). In the Serb-Croat-Slovene Kingdom, the incidence was 
also higher than last year and there was an outbreak at Belgrade, where 4S 
cases were reported during the first week of August; it seems to have been 
promptly controlled, as there were only 10 cases the follo^ving week. The 
crest of the seasonal curve for enteric fever is not reached until September or 
October, but its low prevalence in summer In many countries is probably of 
good augury for the autumn. 
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In the United States, 3378 cases were reported during the four weeks ended 
Jidjr 80^ as ocnupared with 8,496 cases daring the corresponding period of 1926. 

In Oanada, the enteric fever sitnatioo is entirel 7 dominated by the formid* 
able epidemic at Montreal. This epidemic, which appeared to be coming to an 
end in the latter half of April, broke out afresh early in May. There were 
nearly as many cases in the second wave as in the first. A recrudescence of 
this magnitude is a most unusual phenomoion. 

From the beginning of the epidemic and up to July 9, 4349 cases were re* 
ported and 489 deaths were ascribed to typhoid fever. Notifications numbered 
2394 ia March and April, which may roughly be taken to correspond with the 
first wave, and 2342 in the second wave between May 1 and July 9. If the 
deaths reported up to May 7 are taken as corresponding to the first wave, 
there were 251 deaths daring the first and 234 during the second wave. Deaths 
due to the first wave occurring after May 7 will probably be approximately 
compensated by those who may have died after July 9, returns for which 
have not as yet been received. This would give a case mortality rate of 9.6 
per cent in the first and 10.4 per cent in the second wave. 

l%e circumstances which produced the second wave were evidently already 
in operation in the latter half of April, when the notifications showed <mly the 
tail-end of the first wave. It may be noted, in this connection, that, in 1926, 
fliere were 266 deaths from tyidiold fever in the Province of Quebec (203 in the 
remainder of Canada), and that only 571 typhoid cases were reported. 

It is confirmed that the origin of the epidemic was due to milk-borne infeetlon. 

The proportion of ho^ltalized patients is a little over 33 per cent of the totaL 
Convalescents are discharged when two examinations of feces and (tf urine made 
at intervals of not less than three days have given negative results. 

A high proportion of the cases were among children; 35.5 per cent of the cases 
for which the age is stated were under 10 years of age and 32.2 per cent 
between 10 and 20 years. 

Mortality statistics are on the whole more complete than morbidity statistics 
and are therefore more readily comparable for different countries—at any rate, 
for diseases in case of which the diagnosis does not present too great difficulties. 
As statistics of causes of death for 1926 are so far available only for a few 
countries, the enteric fever death rates for 1925 and 1926 are given below for 
groups Ot large towns. 


107 Eni^lsh towns.. 

M Sootttsh towns_......... 

S ScsndlnsTian towns... 

48 OsTman towns... 

47 Osrmaii towns *......... 

14 Dutch towns______ 

JO Swiss towns. 

2 Belgian towns... 

8 French towns___..._ 

7 Italian towns. 

40 Spanish towns_...____ 

4 Ciechoslovakian towns... 

4 Polish towns_......_ 

79 Ukrainian towns___........_...I.II 

3 towns of the Union of SoelallsUo Soviet Bepablics- 

3 ^urptian towns____ 

U lepanese towns.... 

U*Hmi towns_....................._ 

n towns of the umtod States..I. 


* mthoot Hnover. 


Population 
(in thou- 

Deaths 

Rate per 100,000 
population 

san<i8) 

1926 

1926 


1926 

19,411 

183 

140 

ao 

a? 

2,396 

24 

23 

1.0 

1.0 

1,300 

11 

11 

.8 

.8 

17,024 

16^597 

336 

483 

2.0 

2.8 

330j 

223 

2.0 

L3 

2,411 

67 

44 

2.4 

1.8 

1,184 

16 

13 

1.4 

1.1 

1,126 

3,982 

39 

22 

3.6 

2.0 

222 

214 

6.6 

6.4 

3,447 

483 

646 

14.0 

ia7 

4,263 

890 

1,061 

20.9 

25.4 

1,176 

97 

84 

&2 

7.1 

1,996 

3,460 

266 

308 

13.8 

16.4 

443 

628 

12.8 

16.3 

3,632 

463 

409 

12.7 

11.8 

1,361 

8,741 

%128 

^621 

446 

438 

2,326 

1,067 

32.9 

32.4 

218 

909 

29.1 

88.8 

993 

822 

8.4 

2.8 
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It is seen that in Europe the incidence of enteric fever in general increases- 
from north to south; in England and in the Scandinavian countries, the mortality 
is less than 1 per 100,000 Inhabitants; in German, Dutch, and Swiss towns it is 
mostly between 1 and 2 per 100,000, exception made of the explosive outbreak 
at Hanover, when the death rate rose to 60.9 in 1926. In southern and eastern 
Europe the death rates from enteric fever are mostly between 10 and 20 per 
100,000; in certain Spanish and Italian towns they exceeded 80. At Athens the 
rate was 39.3 and at Salonica 44.1 in 1924. 

The mortality in European towns was on the whole lower in 1926 than in 1925, 
with exception of Spanish, Italian, Polish, and Ukrainian tbwns, where the rates 
were higher. 

Similarly in the United States, the mortality from enteric fever is mostly 
below 2 per 100,000 in the northern towns, but exceeds 10 in most towns of the 
South. It was on the average lower in 1926 than in 1925. 

Mortality In 1926 m larye fottms of the United Slates grouped according to 

geographical dMeions 



Popula¬ 
tion (in 
thousands) 

1 

Deaths. 

! 

Rate per 
100,000 

1 


2,522 

11,399 

38 

1.5^ 

Middle AU^tic. 

241 1 

2.1 

Rniit-h AtlAntiin _ 

2,226 

120 

5.4 

North Central_ 

10,596 1 

192 

1.8- 

South Central.-.-.— 

Rocky Mountain and Pacific—.-. 

2,314 1 
3,431 

.294 

68 

12.7 

2.0 


In subtropical and tropical countries, enteric fever is even more prevalent 
than in southern Europe or in the Southern States of the United States. 
The mortality per 100,000 inhabitants in 1926 was thus: 38.9 in Cairo, 82.4 in 
Teheran, 68.9 in Calcutta, 29.1 in Singapore, 35.9 in Batavia, and 29.1 in Manila* 
It is probable that in several of these towns the certification of causes of death 
is less accurate than in European towns and the rates may therefore in some 
instances be too low. 

In South America the incidence of enteric fever is lowest in the southern 
temperate climates and generally increases northward. The death rate from 
this cause per 100,000 in 1926: 4.4 at Buenos Aires, 14.2 at Montevideo, 41.4 at 
Sao Paulo, 8.5 at Rio de Janeiro (low for the latitude), 33.7 at Lima, and 
92.8 at Bogota. 

Mortality statistics for 1926 are available for the countries shown below; the 
rates do not differ greatly from those given above for large towns in the .same 
countries. 


Mortality from enteiic fever in various countries in 1926 



Popula¬ 
tion (In 
thousands) 

Deaths 

Rate per 
100,000 

England and W^ales_____ 

39,067 

4,903 

367 

0.9 

Scotland _ 

39 

.8 

The Netherlands_ 

7,449 

3,959 

62,612 

187 

1.8 

Switzerland__ 

59 

1.5 

Germany_ 

1,102 

1,183 

4,747 

461 

1.8 

Crerhnf;iovakia . _ . __ ,_, 

14,353 1 

8.2 

^ain_ 

22,128 

9,291 

21.5 

CftnudR____ 

5.0 
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VOTBS ON THS PBSPABAXION OF FOBK F OABO AND FOSX F (8XOOTH) 

In order that the errors in the preparation of Form F card and 
Form F (smooth) may be reduced, and that the return of these 
forms for verification may be avoided, the following notes are pub¬ 
lished for medical offiders, pharmacists, and others responsible for 
their preparation. 

Aviation .—^Form F cards reporting injuries resulting from crashes 
shall always state whether injury occurred in a landplane, a seaplane, 
or an amphibian plane. The title “airplane” should not be used 
in reporting such cases. 

Medical officers should use particular care in using the designation 
‘‘Aviation-flight ” or “Aviation-ground ” when reporting admissions 
to the sick list of aviation personnel on Form F cards. The defini¬ 
tions of the titles to be used in this regard are stated clearly in 
paragraph 3418 (g), Manual of the Medical Department, 1927, and 
it is recommended that this paragraph be carefully studied before 
Form F cards are made for aviation personnel. While the instruc¬ 
tions require the use of the designation “ Aviation-flight ” or “Avia^ 
tion-ground,” as defined, for all personnel engaged in aviation activi¬ 
ties, regardless of rating, morbidity cards for persons of aviation 
ratings are closely scrutinized when received in the bureau, and 
are invariably questioned when the designation is not iised. It is 
realized that men of aviation ratings are often not assigned to avia¬ 
tion duties, and, consequently, when admitted to the sick list, para¬ 
graph 3418 (g) would not apply. Therefore, in order to avoid 
the necessity of having the Form F card returned for verification, 
it is suggested that the following be mitered on the back of the card 
for all such cases —^ Par. 3418 (g) does not apply.” 

Paragraph 3419 (h) defines the method of reporting the average 
complement of aviation personnel on Form F (smootk). Medical 
officers are requested to follow these instructions closely. It is very 
important that these figures be accurately reported, as the annuid 
rates of morbidity and mortality of the flight personnel of the Navy 
are based on the figures supplied on these reports. 

Submarines .—^Form F cards reporting persons admitted to tke 
sick list while attached to submarines shall invariably show the name 
of the vessel to which attached as well as the ship or station reporting 
the case. Attention is invited to paragraph 3418 (h). Manual of the 
Medical Department, United States Navy, 1927. Form F cards re¬ 
porting injuries occurring among submarine personnel should specify 
if the injury occurred on board the submarine or elsewhere. 

All circumstances pertinent to the cause of the accident should be 
recorded on the back of the Form F card in every case of injury to 
Daval personnd. 
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Ctuei confirmed to next year.—ks a timely reminder, medical 
officers and others responsible for the preparation of the Form F 
card are requested to familiarize themselves with the instructions 
contained in paragraph 3418 (c), Manual of the Medical Department, 
United States Navy, 1927. 

Special attention is invited to the method of recording the date of 
disposition on the cards closed out at the end of the year and the 
method of recording the date “ taken up ” and the sick days on the 
cards for the ensuing year. 

New cards made at naval hospitals and other places receiving 
patients, for cases carried over at the end of the year, should always 
indicate on line 4 the ship or station from which the patient was 
received. 


HBAXTH OF THE HAVT 

The general admission rate from all causes, based on returns for 
July, August, and September, 1927, was 627 per 1,000 per annum. 
TOiis rate is slightly higher than that for the preceding quarter due 
to an increase of 9 per cent for. venereal diseases and an increase of 
11 per cent for diseases of the digestive system. An increase in ad¬ 
missions for accidents and injuries was noted over those for the 
preceding quarter. Records of the preceding five years show that 
the median rate from all causes for the corresponding three months 
is 624. 

Complete reporting has been promoted in every way possible and a 
greater number of cases taken up on morning reports of sick for 
one or two days has doubtless tended to increase admission rates. 
Admission rates now more truly indicate the actual number of cases 
of diseases and injuries treated than formerly. 

The admission rate from accidental injuries was 66 per 1,000 per 
annum during the quarter. Expectancy, as indicated by the median 
rate of the preceding five years, for the months of July, August, 
and September, was 61. 

Health conditions ashore were satisfactory for the quarter. Dis¬ 
eases of the respiratory type, however, continued prevalent at the 
United States Naval Training Station, Hampton Roads, Va., where 
101 cases of influenza, 871 cases of catarrhal fever, and 14 cases of 
measles were reported. Forty-three cases of mumps were also 
notified. 

Reports from forces afloat indicate that morbidity rates for dis¬ 
eases and accidents and injuries did not exceed expectancy. An 
outbreak of gastroenteritis involving 24 persons occurred on the 
U. S. S. MelmUe during July. Investigation revealed the presence 
of a microorganism having the general cultural characteristics of the 
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B. dysentmae (Flexner-Strong) t^pe in one of the fresh-water 
tanks. This outbreak will be discuss^ in the next issue of the United 
States Navai. Mxdical Bitlleitn. 

One case of cerebrospinal fever, terminating fatally, was reported 
from the U. S. S. MisrUnpjn during August. No other case of this 
disease was reported from any ship or shore station. 


Table No. 1. —Summary of morbidity in the United States Navy and Marina 
Corps for the quarter ended September SO, 19S7 



Forat 

afloat 

Foroes 

ashore 

Marine 

Corps 

Sntirs 

Navy 

krmgiB stiBn^b. 

70,240 

30,125 

10,636 

lllW 


AD causes; 

Number of adxnlsBioas.... 

8,118 

425.02 

7,060 

722.71 

3,024 
610.16 

11187 

526.87 

Annual rate per 1,000......... 

Disease only: 

Numbeir of admissions.. 

7,108 

6,375 

651.76 

2|755 

56100 

is, MS 
470.44 

Annm^l pate per 1,000..A....... 

3^.80 

Communicable diseaM. exclusive of venereal disease: 

Number of admissioDS.. 

1,706 

04.28 

2,447 

716 

loa 

147.12 

Annual rate per 1,000...... 

250.17 

146.60 

Venereal disesM: 

Number of admissions... 

2,688 
14L 01 

1,351 

138.12 

062 

4a 080 
14a 04 

Annual rate per 1,000..... 

10107 

Injuries: 

Number of admissions....... 

oil 

688 

267 

1*884 

5127 

AnniMd pste per 1,000.. 

47.80 

60.83 

54.67 

Poisoning: 

Number of admissions... 

14 

11 

2 

25 

Anmial pate per 1,000. 

.73 

1.12 

.41 

.87 



Table No. 2. —Deaths reported, entire Navy, during the quarter ended Septen^ 

her SO, lOrt 




Navy 

Marine Corps 

Nurse 

Corps 




Offi¬ 

cers 

Mid- 
1 ship- 
1 men 

Men 

i 

1 Offi¬ 
cers 

Men 

Nurses 

Total 

Averase streneth_ 

8,888 

1,523 

84,060 

1,200 

18,302 

402 

115,365 



Cacsis; Disbabxs 








Primary 

Secondary or contrib¬ 
utory 








Abscess, brain.. 

Septicemia. 


1_' 

... 


1 

! 

1 

Abscess, liver. 

Myocarditis, acute.... 




1 


! 1 

Do. 

Pleurisy, suppurative. 
Pneumonia, broncho.. 



i 1 



1 

Abscess, lung. 



1 




1 

Abscess, retrophar* 

Edema, glottis. 






1 

A&boUm, acute....! 

Gastritis, acute. 



1 




1 

Anemia, pernicious... 

Purpura, bemorrba- 



1 



1. 

1 

4®fina, Ludwig’s_ 

Appendicitis acute... 

gi^. 

None. 



1 



i 

1 

Obstruction, intesti¬ 
nal, from paralytic , 
cause. 1 

Pneumonia, broneho.. 



1 


1 

.! 

2 

Do... 



1 



1 

Do.. 

Peritonitis, acute gen- 1 
era). 

Peritonitis acute local. 
None... 



2 


2 


4 

^^Do......._... 


.1 

1 




1 

Cyejnoma, Uv«..... 



1 




1 

X^VMia, rectum_ 




1 




1 

right great 

Pyemia...... 



1 




1 



1 


i 

1 
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Tabu No. 2. — Death* reported, entire Naop, imriap the ^porter ended Beptem- 

her SO, J9tn —Continned 




Navy 

Marine Ck>rpe 

1 

Nurse 

Corps 




Offi¬ 

cers 

Mid¬ 

ship¬ 

men 

Men 

Offi¬ 

cers 

Men 

Nurses 

Total 

Causes: Diseases 








Primary 

Secondary or contrib¬ 
utory 








Cerebrospinal (ever.. 
Dengue... 

Pneumonia, broncho.. 



1 




1 

Nephritis, acute . 



1 




1 

acute 

Dilatation, cardiac, 
acute. 

PyeloD«phrltls_ 



1 




1 

Hodgkin’s Disease... 

InflllftTlKA. 



1 




1 

Nephritis, acute. 



1 




1 

Malaria. 

Bl^kwatdr fever. 





1 


1 

Do. 

Dysentery, entamebic. 
Pneumonia, broncho.. 





1 


1 

Meningitis cerebro¬ 
spinal. 

Nephritis, acute 





1 


1 








None . 



2 




2 

Nephritis^ chronic.... 
Pneumonia, lobar.... 

M yocarditis, chronic.. 
None.__ 

1 






1 



1 


1 


2 

Psvchosis-intoxica- 

Myocarditis, chronic.. 


1. 

1 




1 

don alcoholic. 
Sunstroke. 

None. 


i 


1 


1 

Syphilis. 

Nephritis, chronic. 


i::::::.. 

1 




1 

Do. 

Pofsoning, neorsphen- 
amine, acute. 
Pneumonia, broncho.. 



2 




2 

Tonsiiiti«, aciUp ... 



1 




1 

Tuberculosis, chronic 
pulmonary. 

Do_ 

None.-. 



1 


2 


3 

Endocarditis, chronic. 
Hemorrhage, pulmo¬ 
nary. i 

Nephritis, chronic. 



1 




1 

Do. 



1 




1 

Do. 





1 


1 

Do. 

Pneumonia, broncho.. 



1 




1 

Do . 

Tuberculosis, menin- 



1 




1 

Tuberculosis, acute, 
general, miliary. j 
Tumor, benign, brain. 

geal. 

None . ... 



1 




1 

.do. 



1 




1 

Ulcer, duodenum_ 

Do. 

Dilitation, acute car- 

1 





1 

diac. 

Pneumonia, broncho.. 


1 




1 








_ 

Total for diseases _ _ _ _ _ _ 

2 


35 


13 


50 









causes: injuries and-poisontno 








Bums, multiple.. i 

None...._ 

1 


1 




2 

Contu^ons, multiple. 
Electric shock, injury 
from. 

Fracture, compound, 
drull. 

Do. 

Pnpnmnnift, hfonp.hn 



1 




1 

None__ 



1 


1 


2 

.do ___ 



1 




1 

Hemorrhage, trau¬ 
matic left chest. 
Rupture, traumatic, 
liver. 

None. 



1 




1 

Do. 



1 




1 

Fracture, simple, 

skull. 

Do. 



5 


1 


6 

Hemorrhage, subdural 
Septicemia_ 



1 




1 

Fracture, simple, 

nose. 

Intracranial injury... 

Injuries, multiple, ex¬ 
treme. 

Landplane crash: In¬ 
juries multiple, ex¬ 
treme. 

Injuries, multiple, ex¬ 
treme. 



1 




1 

None___ 



1 




1 

.do...... 



2 


1 


S 

_do. 

2 

i 

2 




4 

Meningitis, cerebro¬ 
spinal. 


1 





1 
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Tabli No. 2.—DeatJu reported, etnMro Ifoop, during the quarter ended Beptem- 

her SO, i«£7—Continned 




Navy 

Marine Corps 

Nurse 

CiU’ps 




Offl- 

oera 

Mid¬ 

ship¬ 

men 

Men 

Offi¬ 

cers 

Men 

Nurses 

Total 

CAUBxa: Dbxabu 








Primary 

Secondary or contrib¬ 
utory 








Wound, ponetratlng 
abdomon. 

None.i _ 





2 


2 

Peritonitis, acute gen¬ 
eral. 

KonA_ _ 





1 


1 

Woond, penetrating 
l»ain. 

Woond, penetrating 
buttock. 

Wound, penetrating 
chest. 

Wound, penetrating 
right midar. 

Wound, penetrating 
heart. 

Wounds, multiple, 
extreme. 

Dft _ _ 



1 

1 

2 


4 

TTomorfh^gH}^ fomofal 




1 


1 

_do_ 





1 


1 

_lift 





1 


1 






1 


1 

Ho 





1 


1 

Hemorrhaga, trau- 
matio. 

NoneL... 





1 


1 

Wound, earploekm, 
brain. 

Dimming 



1 




1 

_do_ 



19 


3 


22 

1 

Poisoning, acute, 
chloroform inhala- 

UOQ. 

Poisoning, acute, food 
(bactei^l toxin), 
club sandwich. 

Poisoning, acute, illu¬ 
minating gas. 

Poisoning, acute, 
opium. 

Poisoning, acute, 
pbeooL 

_do __ 



1 






1 

. 



1 

Mone, .. 



1 




1 

_do__ 

. 

1 

1 




1 




1 




1 


.... 







Total lor InhiriAiiand noiaoninflr 

8 

1 

44 

1 

17 


66 

* 







Grand total.... 


6 

1 

79 

1 

■C3 


116 

AlOnXAL PXATB EATS FIB 1,000 








AUoBoaea_ 

_ 

3.26 

2.68 

8.72 

3.33 

6.66 


4.02 

Dissniifi only. ______ 

.90 

1.65 

2.84 


1.73 

Drowning/_ 


I .89 


.66 


.76 

InJurlas_ . __ 

1.36 

2.63 

.94 

3.33 

3.06 


1.36 

PotooniM._ 

.24 


.17 


1.1 
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STATnnCS KBLATEVl SO HSNSAl AND SHTOMAK aVAlXFIOATIONB ON 

SKCBurrs 

The following taUe was constructed with figures taken from 
monthly reports submitted by naval training stations: 

Cumulative data 



Number 

Percent 
of recruits 
received 

Per cent 
of recruits 
reviewed 

JAN. 1 TO DKC. 31, 1920 

All naval training stations: 

HfKTidtS FArftiviwI during t.hfl pf^Hod _ __ 

13,212 

842 

496 

1,163 

53 

53 

1,325 

77 

26 

984 

52 

1,445 

34 

29 


Remits appearing before board of m^cal survey... 

Recruits recommended for discharge from the oervioe. 

JULY, AUGUST, AND SEPTBMBBB, 1927 

U. S. naval training station, Hampton Roads, Va.: 

Recruits received during the period_____ 

5.19 

3.66 

«w91 

Recruits appearing before boaitl of medical survey. 

Recruits recommended for discharge from the service. 

U. S. naval training station, Great Lakes, Rl.: 

Recruits received during the period_____ 

4.66 

4.56 

100 .00 

Recruits appearing before board of medical survey. 

Recruits recommended for discharge from the servioe. 

U. 8. naval training station, San Diego, Calif.; 

Recruits received during the period _ _____ 

8.81 

1.96 

1. 

t 33.77 

Recruits appearing before board of medical survey. 

Recruits recommended for discharge from the servioe. 

U. S. naval training station, Newport, R. 1.: 

Recruits received during the period ___ 

S.K 

S.28 

100.00 

Recruits appearing befoie board of medical survey. 

Recruits recommended for discharge from the servioe. 

2.Z5 

2.01 

85.» 


ADUSSIONS FOB DTJOBIBS AND P0I80N1NO, SHIED aVABSEB, 19S7 

The following table, indicating the frequency of occurrence of 
accidental injuries and poisonings in the Navy during the third 
quarter, 1927, is based upon all Form F cards, covering admissions 
in those months, which have reached the bureau: 



Admissions, 
July, Au¬ 
gust, and 
September, 
1927 

Admission 
rate per 
100,000 per 

Annum 

Admission 
rate per 
100,000, 
year 1926 

INiUBXBS 




Connected with work or drill. 

768 

2,663 

3.036 

Occurring within command but not associated with work. 

492 

1,706 


Incurred on leave or liberty or while absent without leave. 

334 

1,158 

1,086 

All Injuries. 

1,594 

5,527 

6,130 

POISONING 




Industrial poisoning. 

6 

21 

53 

Occurring within command but not connected with work. 

9 

31 

fl65 

Associated with leave, Uberty, or absence without leave. 

10 

35 

|125 

Poisoning, all forms. 

25 

87 

374 

Total Injuries and poisoning. 

1,619 

5,614 

6,513 
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Penentage relatiotuhipa 



Ooourring wHbin omninand 

Occurring out¬ 
side oommand 

Connected with 
the performance 
of work, drill, etc. 

Not connected 
with work or 
prescribed duty 

Leave, liberty, or 
A. W. O. L. 

July, 
Aui^st, 
and Sep¬ 
tember, 
1937 

Year, 

1926 

July, 
August, 
and Sep¬ 
tember, 
1927 

i 

Year, 

1926 

July, 
August, 
and Sep¬ 
tember, 
1927 

Year, 

1036 

Per cent of all Injuries... . 

Per eent of poisonings.. 

P^ent of totel udmiaBloos, injury and poisoning | 

i&l 

24.0 

47.8 

40.4 
14.1 

47.4 

30.0 1 
36.0 

30.9 

82.9 

52.2 

34.0 

20.9 

40.0 

21.3 

17.7 

33.7 

18.6 

* 


Poisoning by a narcotic drug or by ethyl alcohol is recorded under 
the title ^‘Drug addiction,” or “Alcoholism,” as the case may be. 
Such cases are not included in the above figures. 

The foUowing cases, selected from July, August, and September, 
1927 reports, are worthy of notice from the standpoint of accident 
prevention: 

Hatchway hazards. — A. man fell through an open hatch on board 
a receiving ship. The ladder had been removed before the rope 
guard was placed at the entrance. Injury, sprain of ankle. Loss of 
time, 6 days. 

Hatch-cover hazards .—^Due to negligence of others, a hatch cover 
which had not been secured fell while a man was entering the 
trainer’s pit. Injury, fracture of a finger. Loss of time, 4 days. 

Failure, through carelessness, properly to secure a hatch cover 
resulted in the injury of an officer when the cover fell. Injury, 
lacerated wound of the scalp. Loss of time, 3 days. 

A carelessly secured hatch-cover pin caused the cover to fall while 
it was being opmed. A man received a lacerated wound of the hand 
requiring 19 days treatment on the sick list. 

Failure to put a hatch-cover pin in place caused the cover to fall 
when a man ascended the ladder. He received a crushing injury of 
four fingers. Loss of time, eight days. 

Gasoline hazards. —Gasoline, collecting on the deck of a destroyer 
while a man was using it to remove oil from paint work, was ignited 
by a carelessly thrown cigarette. The man received burns of a leg. 
Loss of time, 14 days. 

A fireman, on board ship, used gasoline instead of kerosene to start 
a fire. The resulting explosion caused severe burns of the face. Loss 
of time, eight days. 
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A ship’s cook used gasoline to clean paint. He then started a fire 
in a range without taking the precaution to wash his hands. He 
received bums of the hands for which he was treated in hospital 53 
days. 

Careless handling of firearms. —^While a sentry was examining the 
chamber of a rifle, it was accidentally discharged. He received a 
wound of a hand which disabled him for 12 days. 

Carelessness resulting in the explosion of cartridges. — k. chief petty 
officer received wounds of an eye from flying particles when car¬ 
tridges carelessly thrown into a camp fire by another person exploded. 
The wounds resulted in loss of the eye and 109 sick days. 

Chemical agents.^ disinfectants^ and drttgs. —^An apprentice seamicB 
at a training station mistook a bottle of cresol solution, that had been 
carelessly left by another, for orange crush. Bums of the mouth 
disabled him for three days. 
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PREFACE 


The United States Naval Medical Bulletin was first issued in 
April, 1907, as a means of supplying medical officers of the United 
States Navy with information regarding the advances which are 
continually being made in the medical sciences, and as a medium for 
the publication of accounts of special researches, observations, or 
experiences of individual medical officers. 

It is the aim of the Bureau of Medicine and Surgery to furnish 
in each issue special articles relating to naval medicine, descriptions 
of suggested devices, clinical notes on interesting cases, editorial com¬ 
ment on current medical literature of special professional interest to 
the naval medical officer, reports from various sources, historical 
essays, notes and comments on topics of medical interest, and reviews 
or notices of the latest published medical books. 

The bureau extends an invitation to all medical officers to prepare 
and forwtird, with a view to publication, contributions on subjects of 
interest to naval medical officers. 

In order that each service contributor may receive due credit for 
his efforts in preparing matter for the Bulletin of distinct origi¬ 
nality and special merit, the Surgeon General of the Navy will send 
a letter of commendation to authors of papers of outstanding merit 
and will recommend that copies of such letters be made a part of the 
official records of the officers concerned. 

The bureau does not necessarily undertake to indorse all views or 
opinions which may be expressed in the pages of this publication. 

E. R. Stitt, 

Surgeon General^ United States Naivy. 
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paper, and should have wide margins. Fasteners which will not tear the 
paper when removed should be used. Nothing should be written in the manu¬ 
script which is not intended for publication. For example, addresses, dates, 
etc., not a part of the article, require deletion by the editor. The Buixetin 
endeavors to follow a uniform style in headings and captions, and the editor 
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they have been typewritten. 

Contributions must be received two months prior to the date of the issue for 
w^hich they are intended. 

The editor is not responsible for the safe return of manuscript and pictures. 
All materials supplied for illustrations, if not original, should be accompanied 
by a reference to the source and a statement as to whether or not reproduction 
has been authorized. 

The Bulletin intends to print only original articleti, translations^ m ichola 
or in part, reviews, and reports and notices of Government or department^ 
activities, official announcements, etc. All original contrihutions are accepted 
on the assumption that they have not appeared previously and are not to be 
reprinted elsewhere icithout an undetstanding to that effect. 
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SPECIAL ARTICLES 

OHSXZOAL WAUTABE AES THE HATAL XEDICAL OmCEE 
By B. W. Bbowm, Commander, lledleal Coipa, United States Navy 
INTRODUCTION 

Chemical warfare is the latest development of war. So far as 
the United States is concerned it is only about 10 years old. While 
it was not employed by the various navies in the World War, it is 
practically certain that it will be utilized by naval forces in future 
conflicts. The success of gas warfare in Army operations in the 
World War, the ready commercial availability of chemical inter¬ 
mediates for the production of poison gases, and the danger of such 
surprise attacks in war have led the principal powers to accept the 
advent of chemical warfare and to incorporate it into the scheme of 
national defense for naval as well as land forces. 

Within comparatively recent years there have developed the special 
fields of submarine and aviation medicine. The subject of diving 
in its physiological and medical aspects still presents important 
problems. Still another phase of activity has now been added to 
naval medicine, i. e., chemical warfare, and the naval medical officer 
is therefore confronted with the special problems involved in this 
new type of warfare. In order to meet the situation effectively, he 
must have a grasp of the essential fundamentals of the subject— 
not in a specialistic sense but in a broad, general way. He should 
at least have an organized view of the subject. The object of this 
paper is, therefore, to indicate in a concise way the fundamentals of 
naval chemical warfare in so far as the naval medical officer is 
involved. Basic principles only and not details are within the scope 
of this article. 

THE VARIOUS ASPECTS OP THE SUBJECT 

The various aspects of the subject before us will be considered 
under the following arrangement: 

(1) Fundamental conceptions of gas warfare. 

(2) Methods of naval chemical warfare. 

(8) Edgewood Arsenal and the United States Navy. 

(4) The chemical warfare agents. 
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(5) The toxicology of chemical warfare agents. 

(6) The symptoms and treatment of gas casualties. 

(7) Gas protection of the ship. 

(i) Individual protection. 

(a) The Navy gas mask. 

(&) The gas chamber. 

(c) Protective clothing. 

{2) Collective protection. 

(a) The prevention of access of gas to the battle 
stations of the ship. 

(&) The protection of materiel, food, and water 
supplies. 

(o) The degassing of the ship. 

(d) The degassing of clothes. 

{e) The organization for bathing procedure. 

(8) Naval medical tactics in gas warfare. 

The question arises, Why should the medical officer be interested 
in an offensive phase of the subject such as methods of naval chemi¬ 
cal warfare ? The answer to this is that an elementary knowledge of 
the tactical aspects of gas warfare is essential for the efficient recogni¬ 
tion and handling of gas casualties at sea. He should not only know 
the type of gas or gases being used in an attack, but in addition the 
usual ways of putting such gases over. 

He must also be conversant with the main features of individual 
and collective protection as part of the scheme of gas defense. While 
these matters would fall under the direction of the chemical warfare 
officer of the ship, the medical officer would be required to inspect the 
adequacy of the various antigas measures employed to assure himself 
that the sanitary integrity of the ship had been restored. His serv¬ 
ices as a consultant to the chemical warfare officer would fall within 
the scope of his duties. 

<1) FUNDAMENTAL CONCEPTIONS OF GAS WARFARE 

There are certain fundamental conceptions of gas warfare that 
must be thoroughly understood if the medical officer is to develop 
plans for the management of gas casualties at sea or cooperate in 
the various forms of gas defense. A clear understanding of the 
term “gas,” which is employed rather indiscriminately in chemical 
warfare, is essential. It includes all materials that are carried to the 
enemy by the air after their escape from cylinders, bombs, shell, or 
other containers. They may exist in the air in the form of trtte 
gases, smokes, finely pulverized solids, or even liquids. On the other 
hand, the word “gas” has nothing whatever to do with.the physical 
condition of the material when in the shell or bombs or cylinders 
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before being released. In every such instance the gases are liquids 
or solids. When the containers are broken open the liquids or solids 
are volatilized or finely divided, either by the gas pressure or by the 
heat and force of the explosion. 

There are some radical differences between gas warfare and artil¬ 
lery warfare which should be stressed. Thus, the action of gas is 
distributed in reference to space (1) and time to a tremendously 
greater extent than that of any other weapon employed in the field. 

Space .—^When a high-explosive shell or bomb explodes the danger 
is over after the last fragment strikes the ground. On the other 
hand, with a gas shell the casualty action only begins with the burst¬ 
ing of the shell. It must be remembered that the gas cloud from 
the shell or bomb drifts down wind and tends to produce casualties 
not only where the shell explodes but at a distance from it, at which 
place there would be no hazard from a high-explosive shell. With 
gas, therefore, you do not have to hit your man. Thus, by penetrat¬ 
ing into the indosed spaces of a ship, gas could produce results which 
would not be secured with the ordinary shell. Spaces of the ship, 
even remote from the point of impact of the gas shell, might fail to 
give adequate protection unless special devices were provided. 

Time .—In the case of persistent gases, the area around the point 
of burst of the shell will be contaminated and will remain a hazard 
for periods which may sometimes last for weeks. Another signifi¬ 
cant point is that gas causes casualties in a different way from.other 
weapons, in that there is, in many cases, a delayed effect, and the man 
who subsequently becomes a casualty may, at the moment he is gassed, 
be quite unaware of the fact. It is important that this delayed action 
should be thoroughly understood by all personnel in order that the 
effects may not be regarded as mysterious. 

The employment of gas in the open has a direct relation to 
weather conditions. Obviously the use of gas would be impracticable 
in a rainstorm. However, a very light rain in the form of a mist 
is not prohibitive. The relation to wind conditions is vital. Thus, 
nonpersistent gases which are light, and therefore tend to diffuse 
and blow away rapidly, are comparatively ineffective in a wind over 
12 miles per hour. Wind velocity, however, may often be affected 
by the target; e. g., a wind of 20 to 25 miles per hour in the open 
may be reduced to one of only 8 miles an hour or less in thick woods, 
thus inviting attack on such a target when it would be ineffective 
on a more open one. 

Gas differs in yet another way from any other weapon used in 
naval'warfare in that the casualties produced differ according to 
the type of gaseous weapon used. When a bullet or shell is fired, 
its casualty-producing ability depends simply on whether or not 
a hit is made and the velocity and ballistic peculiarities of the missile. 
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On the other hand, chemical warfare agents depend upon the phsi- 
ologic effects which they produce for their tactical value. One 
group of agents may be primarily lethal, another may only produce 
temporary casualties of limited duration, another, prolonged casual¬ 
ties with little mortality, and still a fourth may be not toxic but 
only harassing by forcing wearing of the gas mask, thereby reduc¬ 
ing eflSciency to a serious extent. As Gen. Amos A. Fries (2) has 
so graphically expressed it: “ In chemical warefare we may temper 
the blow by the choice of weapon”; thereby presenting a sharp 
contrast to ordinary weapons. 

Again quoting General Fries (3): “ Gas is a universal weapon, 
applicable to every arm and every sort of action. Since we can 
choose gases that are either liquid or solid, that are irritating or 
highly poisonous, that are visible or invisible, that persist for days 
or pass with the wind, we have a weapon applicable to every act of 
war.” 

(2) METHODS OF NAVAL CHEMICAL WARFARE 

Chemical warfare was not utilized by the navies in the World 
War, apparently for two reasons; one, that the opposing forces did 
not desire to be responsible for the advent of poison-gas warfare at 
sea; the other, that both sides had serious misgivings as to the value 
of chemical weapons as compared with the older methods. The effects 
of a direct hit by a shell, a torpedo, or a bomb loaded with high 
explosive were known. The results to be looked for from the use 
of chemical agents at sea were uncertain and the replacement of 
established weapons in favor of new and untried methods was not 
considered justified. The question therefore naturally arises—By 
what means of attack could chemical warfare be carried on at sea? 

9 

Three general methods must be considered: (1) Aircraft, (2) passive 
gas cloud attacks, and (3) gas shell attacks. 

Projection from aircraft .—^This is the method of outstanding 
promise from the naval standpoint. Since the World War astound¬ 
ing progress has been made not only in aviation but in the tactics of 
the projection of chemical agents from aircraft. Generally speaking, 
nonpersistent chemical agents do not appear to have much applica¬ 
tion at sea on account of the relatively large quantities of these mate¬ 
rials that would have to be carried. The same number of enemy 
casualties can be caused by much smaller quantities of persistent 
chemical agents. 

Let us take mustard gas in this connection as an example of the 
most important persistent type. The use of mustard—a .liquid 
under ordinary conditions—^by planes is bound to play an important 
part in any future naval warfare. The mustard gas can be dropped 
in chemical bombs with or without combination with high explosive. 
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Mustard may also be sprinkled or sprayed from planes at compara¬ 
tively high ^titudes. By this means the liquid is made to fall like 
rain from a cloud. In this way the highly vesicant liquid may be 
actually brought in contact with personnel occupying the open sta¬ 
tions of a battleship, such as the fighting tops, antiaircraft platforms, 
etc. Light, high-speed airplanes flying at lower altitudes can actu¬ 
ally atomize such a liquid as mustard, the liquid falling as a mist, 
thus securing an enormously increased effect on the target. 

The effectiveness of laying screening smokes by aircraft in naval 
tactics is well established. It must be remembered, however, that 
poisonous smokes may also be projected, either alone or camouflaged 
by screening smokes. 

Passive cloud otMcks .—^By this means the chemical agent is re¬ 
leased on our own ships in such a way as to allow the wind to carry 
it to the enemy’s vessels. Gas cloud attacks are materially dependent 
upon the direction of the wind. The most promising technique is the 
dispersion of poisonous smokes with or without screening smokes 
from the stacks of vessels—^more particularly destroyers. Boxes and 
< 7 linders installed aboard ship could be utilized for the evolution of 
toxic chemical agents in clouds. Floating smoke boxes could be filled 
with poisonous chemical materials and released to windward of the 
enemy. 

shdl attacks .—The same arguments hold against using non- 
persistent agents in gas shell as were advanced against their use by 
aircraft. The replacing of a small proportion of the high explosive 
of the present armor-piercing shell may prove to be entirely feasible 
and desirable. All hits which penetrated would release, in addition 
to the general demolition effect, a certain amount of toxic agent. 
This would not only render the particular demolished compartments 
uninhabitable and also unapproachable without protection, but the 
gas would be expected to infiltrate into adjacent compartments 
through splinter holes, communication doors, voice tubes, and ventila¬ 
tion systems. Gas shell would be readily adaptable to the objectives 
of the secondary battery of a battleship. 

Finally it must be borne in mind that in chemical warfare as in 
other forms of combat the surprise effect is outstanding. This may 
be accomplished in two directions; i. e., (1) by the development of 
new chemical agents, and (2) by new or more effective methods of 
technique for the projection of the present types of chemical agents 
at sea. 

(8) EDGKWOOD ARSENAL AND THE UNITED STATES NAVY 

In view of the fact that virtually all .of the chemical warfare 
activities of the Navy are centered at Edgewood Arsenal, naval medi¬ 
cal officers should have a clear conception as to the scope of its 
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activities. The necessity for such an establishment will first be 
indicated. 

Edgewood Arsenal, at Edgewood, Md., is the headquarters for the 
research, manufacturing, and training activities of the Chemical 
Warfare Service of the United States Army. Research and develop¬ 
ment are controlled by the commanding officer through a technical 
director, who coordinates the work of three research divisions; i. e., 
the Chemical, Mechanical, and Medical Research Divisions. The 
technical director plans the lines of investigation and research to be 
followed according to the policies and needs of the Army and the 
Navy as directed by the Chief, Chemical Warfare Service. 

In chemical warfare, as in other forms of warfare, there is the 
unending competition between offense and defense. It is like the 
familiar duel of the naval gun and armor—^at one selected moment 
the offense is in the lead; at another selected moment the defense 
has the advantage. For instance, at one time the gas mask and 
protective clothing may give adequate protection against any con¬ 
centration of gas which may be encountered in a naval gas offen¬ 
sive; that is, the defense is superior to the offense. On the other 
hand, a new gas, or even a new method of projection of an old gas, 
may at any time render this protection obsolete, a situation in which 
the offense has the upper hand. This condition of affairs has already 
arisen since the World War, and in each instance an improvement 
in protective devices has successfully met the situation. 

Hence the imperative need for constant progressive research in 
chemical warfare. While it is impossible to be certain that the 
enemy will not use a gas which is unknown to us and against which 
we have no protection, nevertheless new chemical compounds for 
offensive use are being continuously developed and new defensive 
appliances evolved as necessary. The longer this type of work is 
continued, the less likely will it be that an enemy will use a gas 
unknown to us and against which we have no protection. 

Since 1922 a naval unit has been maintained at Edgewood Arsenal 
in order to establish a close liaison with the Chemical Warfare Serv¬ 
ice of the Army. Certain bureaus of the Navy Department have 
allotted funds foom year to year and a systematic combined Army 
and Navy research, development, and production program has been 
in progress. The Chemical Warfare School at Edgewood Arsenal 
is the special service school of this branch of the Army, and officers, 
both line and medical, and enlisted men of the Army, Navy, and 
Marine Corps are here assigned instruction in chemical warfare. 
There is one naval medical officer representing the Bureau of Medi¬ 
cine and Surgery assigned to the Medical Research Division. Among 
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other production activities for the Navy is the manufacture of all 
gas masks of the various types at Edgewood Arsenal. 

(4) THB CHEUICAL-WABFARE AGENTS 

It may be of interest in this connection to point out the following 
requirements which a chemical compound must satisfy to be adapted 
to chemical warfare use. In chemical warfare nomenclature the 
chemical compounds are ordinarily designated “ agents.” 

(1) It must first of all be highly toxic. This indicates that it 
must reach such a concentration when projected in the field as to 
be either lethal or at least casualty producing. The gas must also 
be one which, while fatal in high concentrations, will cause more or 
less serious injury in concentrations far below that necessary to kill. 

(2) It must be readily manufactured in large quantities. Ob¬ 
viously, a chemical might prove to be tremendously toxic even in 
low concentrations under laboratory conditions, but its production on 
a large scale might be impracticable. In fact, this situation has 
repeatedly arisen in chemical warfare research. 

(3) It must be readily compressible to a liquid and yet be more 
or less easily volatilized when the pressure is released. Gases could 
hardly be transported as such in the field. Thus, carbon monoxide 
is a type of gas which, although highly toxic, can not be readily 
liquefied and is therefore not suited to gas-warfare use. As will be 
referred to later, certain of the standard chemical warfare agents 
are liquids or solids in the natural state. 

(4) It must have a considerably higher density than that of air. 
The heavier the gas, the more slowly will it dissipate by diffusion 
into the surrounding atmoephere. It will tend to settle down into 
the lowest points over which it is spread and escape only through 
diffusion upward into the air. If the gas be lighter than air it will 
not only travel away by diffusion but also cause upward currents 
that mechanically mix it with the surrounding air. 

(5) Lastly, it should be comparatively nonreactive in being rela¬ 
tively stable against moisture and other chemicals. 

The chemical warfu'e agents which are standard at the present 
time are classified in the following table (4). It will be noted that 
th^ are classified according to physical state, tactical uses, physio¬ 
logical effects, and persistency or nonpersistency, and that the various 
ag^ts are designated by the chemical name, common name, and 
Chemical Warfare Service qrmbol. The use of the last named is 
standard practice as a matter of convenience in the Chemical War¬ 
fare Service. 
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Clas8ification of chemical warfare agents 


A. Oases. 


1. Physical (ordinary 
state temperatures) 


B. Liquids. 


C. Solids. 


Chemical 

Warfare 

Serdoe 

symbol Common name Chemical name 

fCL.Chlorine... . Chlorine. 

ICO_Phosgene....Carbonylchloride. 


H8.Mustard... Dlchlorethylsul|>hide. 

MI_ Lewisite . Chlorvinyldlchlorarsine. 

PS.Chlorpicrin.Trichlomitromethane. 

CA_Brombensylcyanide.Same. 

CC_Crude oil. Mixture. 

,FM_Titanium tetrachloride.Same. 

DA_Diphenylchlorarsine.Same. 

DM_Diphenylaminoehlorarsine.. Same. 

CN_Chloraoetophenone.Same. 

HC_Hexachlorethane.Same. 

P.Phosphorus.Same. 


2. Tactical use 


A. Lethal agents: Cl, CO, PS. 

B. Severe direct casualty agents: HS, Ml, CO, Cl, PS, WP. 

C. Temporary casualty agents: DA, DM. 

D. Harassing agents: CN, CA. 

[E. Screening agents: WP, FM, HC, CC, 


3. Physiological effects. 


A. Lung irritants: Cl, CO, PS. 

B. Vesicants: HS, Ml. 

C. Laohrymators: CA, CN. 

D. Sensory Irritants: DA, DM. 

;E. Screening smokes: HC, P, FM, CC. 


4. Persistency. 


I A. Persistent chemical agents: HS, Ml, CA. 
|b. Semipersistent: PS. 

Ic. Nonpersistent: All others. 


There are four compounds in the above table classified as screening 
agents and employed for the production of screening smokes which 
are entirely harmless. 

As many as 25 different chemical agents were employed by the con¬ 
tending forces during the World War, but most of these substances 
were gradually eliminated for such reasons as instability, inferior 
toxicity, nonpersistency, excessive cost of production, etc. Of the 9 
toxic compounds in the above table, 3 were not utilized in the World 
War; i. e., lewisite, chloracetophenone, and diphenylaminechlorarsine. 
These 3 agents were all known before the end of the confiict but were 
not manufactured on a large scale in time for field use before the 
armistice. 

It will be noted that 2 of the compounds in the table are gases in 
the natural state, 6 are liquids, and 5 are solids. It will also be seen 
that chemical warfare agents are classified as to persistency or non¬ 
persistency. This is known as the tactical classification. The term 
“ persistency ” should be defined. An agent is persistent, if 10 min¬ 
utes after its release in the open, under conditions which are favor¬ 
able for the use of the chemical, there is sufficient remaining at the 
point of release to require protection for pei-sonnel in that vicinity. 
If there is not enough of the agent at the point of release at the end 
of 10 minutes to call for any prote^,tive measure, it is considered as 
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nonpersistent. Persistency depends chiefly upon the rapidity of 
eyaporation of the agent, which in turn depends roughly upon the 
boiling point of the agent, as modified by weather conditions and the 
nature of the terrain. 

Nonpersistent agents are, generally speaking, gases at ordinary 
temperatures and, when released from containers, are rather rapidly 
carried away by the wind and air currents. On the other hand, per¬ 
sistent agents are only slightly volatile agents and, when scattered 
on the ground, give off their vapors so slowly that the area so treated 
may remain dangerously contaminated for a long time. Agents of 
the persistent group are especially useful in harassing an enemy, 
thereby breaking down his morale and preventing him from attack¬ 
ing over or occupying areas drenched with them. The persistency 
of the various agents ranges from one to seven days or even longer. 

The above table also classifies the chemical warfare agents accord¬ 
ing to their physiological effects. This classification, of course, de¬ 
pends on the particular structure of the organism which is charac¬ 
teristically acted on by the gas and is as follows: 

(1) Lv,ng irritants. —Compounds, represented by chlorine, phos¬ 
gene, and chlorpicrin, which, on inhalation, produce lesions of the 
respiratory tract. 

(2) Vesicants. —Compounds, represented by mustard and lewisite, 
which attack both the respiratory tract and the skin. In fact, every 
part of the body making contact with the liquid or the vapor of the 
agent is involved. 

(3) Lachrymators. —Compounds, such as chloracetophenone and 
brombenzylcyanide, which can cause a temporary blindness from 
pain in the eyes and severe lachrymation. No other effects are ordi¬ 
narily produced except slight burning of the skin. These are not 
considered as toxic gases. 

(4) Sensory irritants .—^These compounds, represented by diphenyl- 
chlorarsine and diphenylaminechlorarsine, are solids and are re¬ 
leased by thermal methods in the form of toxic smokes. They first 
cause irritation followed by excruciating pain in the nose, throat, 
and chest, associated with sneezing, coughing, and vomiting. These 
casualties are severe but temporary; after effects are very rare. 

There is some overlapping of physiological effects in the above 
grouping. Thus a lachrymator may act as a lung irritant if breathed 
in sufficient quantity under laboratory conditions. Chlorpicrin has 
a powerful lachrymatory action in addition to its lung-irritant effects. 
Diphenylchlorarsine has a vesicant action on the skin in contact 
with the concentrated material. However, the above classification 
is entirely satisfactory for ordinary purposes. 

The adaptation of gases to the Navy .—Of the above list of standard 
chemical agents of the Chemical Warfare Service of the Army, what 
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compounds would probably be adopted to the Navyl Such knowl* 
edge should aid the medical' officer in making an early diagnosis 
during a gas attack. 

It appears probable that the lung irritants would not be used. 
The greater number of them are nonpersistent and therefore if used 
prior to an engagement would not contaminate the ship for any length 
of time. As their action is slightly delayed, they would not be of any 
great value during an engagement. The use of nonpersistent agents 
in chemical shell might be of value with the secondary battery. The 
medical officer for this reason alone should be prepared to receive 
lung-irritant casualties. 

Vesicants of the type of mustard involve such a long delay that 
they would probaUy not be of value during an engagement, but could 
be projected to advantage on ships many hours prior to a fleet action. 
On the other hand, a vesicant of the lewisite type, with its compara¬ 
tively short incubation period, probably would be utilized along with 
high-explosive shells. 

Persistent lachrymators could be utilized during a fleet action to 
blind or harass the enemy by forcing him to mask. Nonpersistent 
compounds of this class would be of little value. GA and CN would 
be adapted. It should be stated that CN may induce a persistent 
effect depending on the technique of projection. 

The sensory irritants offer promise of efficient naval use, but per¬ 
sistency would be demanded. DA and DM put off as toxic smokes 
from destroyer stacks promise to be of enormous value in an engage¬ 
ment. Even after settling out on the decks and bulkheads these 
compounds would later be raised as dust clouds by the movements 
of personnel. 

l^at would be the ideal gas for a naval attack? It is generally 
conceded that a powerful vesicant acting instantly would answer the 
requirements. Summing up, it may be said that all plans for future 
naval warfare must include the threat from mustard, lachrymators, 
and toxic smokes. 

(6) THB TOXICOLOGX OF THE CHEMICAL-WARFABE AQEMTS 

The mechanism of action of the chemical-warfare agents will be 
concisely pointed out, only the outstanding features being stressed. 

The lung irritants .—^These compounds—^i. e., chlorine, phosgene, 
and chlorpicrin—act by damaging or destroying the mucous mem¬ 
brane lining the respiratory passages, and interfere with the supply 
of oxygen to the blood by traumatism of the lung alveoli. The 
action of the individual lung irritants shows some differences but, in 
general, they are quite similar. Immediate symptoms of irritation of 
the eyes, nose, throat, and chest are produced. The injured lung 
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reacts, tending to fill up 'with fluid from tlie blood plasma. This 
gradual production of lung edema results in a decrease in the respira* 
tory surface area of the lungs and consequently a reduction in the 
amount of oxygen that would normally have access to tiie blood 
stream. 

Concentration of the blood plasma takes place, with an accompany¬ 
ing increase in the viscosity. The circulation is interfered with, as 
the heart can imt force the concentrated blood through the blood ves¬ 
sels at the normal rate. A vicious circle is thus established. The 
blood, owing to its increased viscosity, can not circulate so rapidly, 
and the supply of oxygen to the tissues is still further reduced. At 
the same time, the heart itself, in common with the other organs and 
tissues, is suffering from anoxemia. The heart in urgent cases ulti¬ 
mately dilates and circulatory collapse occurs, leading to a fatal 
issue. 

There are certain differences in the locus of action of the lung 
irritants. Thus, chlorine attacks more vigorously the moist mucous 
membrane lining the upper portions of the respiratory tract. It 
does not damage the lower and more vital portions as severely as 
phosgene and chlorpicrin. With phosgene the situation is quite 
different. It is readily split up by moisture into HC and COj. 
When breathed, little decomposition takes place until the gas reaches 
the lower portion of the lungs; there, in the smaller bronchioles, 
and alveoli, it comes in contact with sufficient water for hydrolysis. 
The damage done by phosgene is, in all probability, due entirely to 
the hydrochloric acid liberated in the lung tissue. It is assumed that 
most of this decomposition takes place very gradually and this, in 
all probability,'accounts for the delayed appearance of symptoms 
which is so characteristic of phosgene poisoning and differentiates it 
from chlorine and chlorpicrin. 

Chlorpicrin is a rather stable compound and therefore does not 
decompose readily. It does not unite directly with the mucous mem¬ 
brane lining the respiratory tract, as is the case with chlorine, nor is 
it absorbed in the lower portion of the respiratory tract and there 
decomposed, liberating an acid, as in the case of phosgene. The 
principle action of chlorpicrin appears to take place in the medium¬ 
sized and smaller bronchi. It thus occupies an intermediate position 
as compared with chlorine and phosgene. 

Summarizing, it is found that edema is the most characteristic 
symptom of the lung irritants. It is greatest in the case of phos¬ 
gene, somewhat less with chlorpicrin, and least with chlorine. When 
we consider that the upper portion of the respiratory tract is merely 
an air passage to the more vital portion, the alveoli, we would expect 
to find that chlorine is not so toxic as phosgene, which attacks prin- 
8608&—28- 2 
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cipally the lower portiim. We would expect chlorpicrin, which at> 
tacks the middle portion, to fall somewhere between chlorine and 
phosgene in toxicity. Experimentally we find this to be the case. 

The veaicmUa .—^The vesicant compounds are characterized by their 
property of penetrating the intact skin fairly rapidly and producing 
severe bums. There are two types of such vesicants which are of 
special interest. The first type is represented by mustard gas. The 
second by lewisite, which is an organic arsenical compound. Mustard 
produces a vesicant action without inducing systemic poisoning; after 
absorption by the skin it is decomposed into harmless compounds, so 
far as any general effect is concerned. 

Mustard behaves as a chemical irritant in both the liquid and 
vapor phases, producing a local burn on any part of the human 
body with which it comes in contact. The parte most affected are 
naturally those exposed without any clothing, such as the face and 
hands; but the areas which are thin and moist—i. e., the axilla, 
groins, genitalia, and the inner parts of the thighs are very sensi¬ 
tive to mustard. 

The mechanism of action of mustard gas has not yet been estab¬ 
lished. During the World War the Chemical Warfare Service 
advanced the theory that mustard gas penetrated the cell wall 
rapidly and was there hydrolized, liberating free hydrochloric acid, 
which in turn directly caused the death of the cell. The German 
Chemical Warfare Service did not concur in this theory, but sug¬ 
gested that mustard was oxidized in the body to mustard sulphone, 
which in turn produced the toxic action. Another theory which 
has been proposed within the last few years by the United States 
Chemical Warfare Service is that mustard gas penetrates the cell, 
and there combines with one or more of the amino constituents of 
the cell, resulting in its gradual death. The development of an 
effective antidote for mustard depends on the demonstration of the 
chemical reactions which mustard undergoes in the cell. 

Sensitivity .—There is a curious variation in the sensitivily of 
men to mustard. The variation between a very sensitive and a 
highly resistant individual may lie more than one hundred times. 
The results of tests made with large nuqibers of men during the World 
War showed that about 2 per cent were vexy sensitive, 7.5 per cent 
sensitive, 68.6 per cent average, and 21.9 per cent resistant. It is 
of significance that of a large number of negroes examined, 85 per 
cent were resistant. It is entirely possible that in future war the 
mustard sensitivity test may be applied to military personnel in 
order to eliminate ultrasensitive individuals from such details as 
the cleaning up of A'esicants, employment in mustard plants, etc. 
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Lewisite .—This may be taken as typical of the arsenics! vesicants. 
The vapor is about as toxic as mustard by inhalation, but is a more 
severe vesicant. The clinical course of its action on the skin is more 
extensive and there is less delayed action than in the case of mustard. 
Bums from the vapor phase of lewisite begin to develop within 
1 to 3 hours, depending on the concentration; from the liquid phase, 
within 15 minutes. The appearance of a burn from lewisite is some¬ 
what different from that of mustard, in that the lewisite lesions are 
usually gray in color and more sharply outlined. Mustard gas, after 
producing its vesicant action on the skin, is broken up and excreted 
Rs a nontoxic product. Lewisite, on the other hand, is broken up 
into toxic arsenical compoimds as poisonous as itself, which produce 
acute or chronic arsenical poisoning, often leading to a fatal issue. 
The mechanism of action of lewisite has not yet been solved and is 
one of the large outstanding problems of the Chemical Warfare 
Service. 

LachryTnators .—^These compounds, represented by chloracetophe- 
none and brombenzylcyanide, have a special action on the nerves of 
the eye and produce irritation and blinding tears in concentrations 
which may not affect the respiratory system or the skin. Chlor- 
acetophenone induces mild skin irritation in hot weather, which, how¬ 
ever, disappears within 24 hours without leaving any after effects. 
The lachrymators are not regarded as toxic gases in view of the fact 
that in field concentrations their effects are almost entirely confined 
to the eyes. The mechanism of action has not been determined. 

The sensory irritants .—The sensory irritants are all substitution 
products of arsine, the hydrogen being replaced by chlorine, cyanide, 
phenyl, or ethyl radicals in the various compounds. These chemical 
changes, to a large extent, mask the orilinary toxic properties of 
arsenic, the agents showing an irritating action on the sensory nerve 
endings in the eyes, nose, and throat even in very minute concentra¬ 
tion. Here again the exact mechanism of action has not been dem¬ 
onstrated. 

The compounds of special interest are diphenylchlorarsine, 
diphenylaminechlorarsine, and diphenylcyanarsine. These com¬ 
pounds are effective in approximately the same concentration. 
Diphenylaminechlorarsine is not quite so irritating as the other two 
compounds, but the symptoms produced last much longer. It is 
I)ossible to set up a concentration of diphenylaminechlorarsine which 
will later incapacitate a man without his knowledge of exposure at 
the time. Diphenylchlorarsine and diphenylcyanarsine are more 
irritant immediately. 

The relative toxicity of cheinical-warfare agents .—The compara¬ 
tive toxicity of the lung irritants and vesicants by inhalation is com¬ 
pared in the following table for 30-minute periods of exposure: 
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Ouncecper 
1,000 cubic teet 


Chlorine_3.0 

Chlorplcrin_ . 8 

Phosgene_ . 3 

Mustard- . 07 

Lewisite_^- . 05 


It will be noted that the unit of toxicity is taken as ounces per 
1,000 cubic feet. Pho^ene is seen to be ten times as toxic and 
mustard nearly fifty times as toxic as chlorine. Mustard is four to 
five times as poisonous as phosgene. The lachrymators will act 
within a few minutes in a concentration of 0.0003 oimce per 1,000 
cubic feet, and 0.01 ounce per 1,000 cubic feet will produce an intol¬ 
erable irritation resulting in temporary blindness. Diphenylchlor- 
arsine and diphenylcyanarsine in concentrations as low as 0.001 ounce 
per 1,000 cubic feet bring about intolerable irritation after 10 minutes^ 
exposure. 

(6) THE SYMPTOMS AND TREATMENT OP GAS CASUALTIES 

It has already been pointed out that the symptoms of gas casual¬ 
ties have a direct relation to the tactical use of the gas in question. 
This is brought out in the table of classification on page 224 under 
“Tactical use.” It will be observed that chlorine, phosgene, and 
chlorpicrin are employed as lethal agents primarily and that mustard 
and lewisite are utilized as severe direct casualty agents; that 
diphenylchlorarsine and diphenylaminechlorarsine are tempormy 
casualty agents. Chloracetophenone and brombenzylcyanide are 
harassing gases; that is, they compel masking. It will be seen that 
the military objective may be gained with gas with a loss of life 
relatively small as contrasted with gunfire. With gas you have 
a weapon whose effectiveness you can control, and gas warfare, 
therefore, can be made as humane as the nation using it desires. 
This is not true of other weapons. 

An attempt will be made to bring out the salient features rather 
than a routine description of symptoms. The general trend of 
the symptomatology can be predicted from the toxi<*ological action 
already outlined. 

The Ixmg irritants .—^In a broad general way the symptoms are 
quite similar for all three of the lung irritants. We have already 
seen, however, that with phosgene there may be a prolonged delay 
in the development of serious symptoms which is not met with 
in the case of chlorine or chlorpicrin. This fact, which will be 
discussed later, has a significant bearing on the early handling of 
phosgene casualties. 

The first symptoms of the lung irritants as a group are smarting 
of the eyes; irritation and burning in the nose, throat, and trachea; 
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coughing; and a sense of constriction of the chest associated with 
coughing and dyspnoea. 

The pulmonary edema .—^AU of the more serious cases progress to 
the stage of pulmonary edema which, in general, is responsible for 
the outcome in the fatal cases. As would be expected, the general 
features of this condition are practically identical for all three lung 
irritants. 

Bhie stage aaphywia. —This term was applied in the World War to 
the stage of lung edema when cyanosis was well developed, but prior 
to the signs of failing circulation. As the edema develops in the lungs, 
the breathing becomes more rapid and panting and of a characteris¬ 
tically shallow type. The ears, lips, and, progressively, the entire 
face assume a cyanotic, bluish-red tint which may deepen to the 
intense violet of advanced cyanosis, and there may be visible disten¬ 
tion of the superficial veins of the face, neck, or chest. There are 
copious frothy sputum, frequent cough, with respirations of 40 to 48 
per minute, elevated temperature, and a full, strong pulse in the 
neighborhood of 100. This condition is most frequently seen on the 
second day after gassing. 

Oray stage asphywia. —^This term was applied to the stage of 
circulatory collapse. The patient may recover from blue stage 
asphyxia or he may pass into the gray stage as the result of a dilated 
and failing heart. The color becoihes an ashen gray, the expression 
anxious and staring, and respiratory difficulty is shown by the 
strained effect of the muscles around the nostrils. There is intense 
oxygen want. The breathing is markedly hurried and shallow and 
a rapid running pulse of 130 or over develops. The prognosis is 
distinctly bad in this stage and the outcome is usually determined 
within 72 hours of the time the victim was gassed. Apparent re¬ 
covery from gray stage asphyxia may be succeeded by a severe or 
even fatal broncho-pneumonia. 

The delayed action of phosgene. —^The mode of onset in phosgene 
poisoning may be acute, with immediate sensory irritation of the 
respiratory passages, with catching of the breath, coughing, and 
sensations of tightness, constriction, and pain in the chest. On the 
other hand, an insidious or delayed onset was frequently observed 
in the World War. As illustrative of this delayed action the follow¬ 
ing case history (5) is presented: 

A chemist was working In an English laboratory on the preparation of a new 
dtemical compound on February 3, 1917. A bottle of phosgene, required for 
this synthesis, burst on the laboratory table at 1 p. m. A yellowisb cloud was 
wen by a second person to go up close to the face of the chemist, who ex- 
elhlmed, “ I’m gassed,” and both hurried out of the room. Outside, the patient 
wt down on a chair, looking pale and coughing slightly. At 2.30 p. m. he was 
in bed In a hospital, to which he had been taken In an automobile, haring been 
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at rest since the accident. He was hardly cooiddng at all; poise normal; no 
distress or anxiety and talking freely to friends for over an boor. At 530 p. m. 
there was a sudden change. Coughing and frothy expectoration began and the 
patient became bluish about the lips. His condition now rapidly detCTiorated. 
His face became a gray ashen color; never purple. He died at 6.50 p. m. 
without any great struggle for breath. 

This case was remarkable in that symptoms of irritation were very 
slight at the onset; there was a delay of at least four hours before 
serious signs appeared; and the development of fatal edema took 
little more than an hour’s time. 

Another situation (6) showing the delayed action of phosgene 
follows: 

During the night of June 5, 1917. on the western front, two companies of the 
Seaforth Highlanders were employed in pick and shovel work for the con¬ 
solidation of trenches. At 3 a. m. they were suddenly subjected, while digging, 
to an accurate fire of enemy gas bombs, probably phosgene, from light trench 
mortars. 

The men were marched back some distance, only three having complained 
of any symptoms. About 5 a. m. breakfast wan served, and after the meal a 
number of men vomited and reported diCaculty in breathing. Several m» 
after a short sleep awoke with similar symptoms. One sergeant died soon 
after breakfast and another who was recording the names of the sick suddenly' 
suffered fatal collapse. There w^ere 91 casualties, of which 18 died. These 
cases were probably caused by pure phosgene, and their slight initial features 
with rapid and fatal development after a delay of three to four hours are 
closely parallel with those of the chemist in England above referred to. 

The treaivient of lung irritant casualties .—^The first-aid measures 
are absolute rest, warmth, and loosening or removal of the clothing. 
The basic principles of treatment are to combat the pulmonary edema 
and associated anoxemia. Oxygen should be administered on the 
first signs of cyanosis. Venesection in the amount of 500 cubic centi¬ 
meters of blood is carried out early, in order to stimulate reabsorp¬ 
tion of edematous fluid from the lung into the circulation. The 
intravenous injection of a glucose-agar solution in animals has given 
strikingly favorable results. The introduction of such a colloidal 
solution tends to reabsorb fluid from the edematous area into the 
circulating blood. 

Symptoms of the vesicants .—^Mustard was the outstanding chemi¬ 
cal warfare agent of the World War. Although not put over by 
the Germans until July, 1917, it produced 77.5 per cent of the total 
gas casualties in the British Army, this figure being based on data 
in which the causative gases were known. Of 36,965 gas casualties 
in the American Expeditionary Forces, 27,711, or 75 per cent, were 
due to mustard. After the introduction of mustard, the lung irritant 
and other gases took a subordinate position. 
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The main features of the symptomatology from mustard vapor are 
as follows: 

Delay of irritant effect for from 2 to 48 hours. 

Conjunctivitis to an extreme degree. 

Erythema of exposed surfaces of the skin and of the moist pro¬ 
tected areas, followed by blistering, excoriation, and brown staining. 

Inflammation of the trachea and bronchi, with necrosis of the 
mucous membrance, and the development of secondary bronchitis or 
broncho-pneumonia j 

On exposure to moderate concentrations of mustard vapor nothing 
is noticed at first except the faint garlic odor. After the lapse of 
two or three horn's symptoms will ordinarily begin to appear and 
subsequently progress with some rapidity. The eyes begin to smart 
and lachrymate and a severe and painful conjimctivitis develops. 
In fact, the eyes are more sensitive to mustard than the skin. 
The nose then begins to run with thin mucus, as from a severe cold 
in the head, and sneezing is frequent. Shortly subsequent to the 
rhinitis, the throat feels dry and burning, the voice becomes hoarse, 
and a harsh, dry cough appears. 

Inflammation of the skin now shows itself, gradually progressing 
from a dusky red erythema with intense itching to the formation of 
small vesicles which quickly coalesce to form large blisters. Therei 
is practically no pain associated with the bums from mustard. This 
is in marked contrast to the immediate burning pain resulting from 
the ordinary corrosive chemicals, as the strong acids and alkalies. 
The skin presents all stages of bums with mustard, from primary 
erythema up to the final stage of a deep bum with necrosis and 
sloughing of the tissues. The last-named condition, of course, is 
only seen when life has been maintained for a considerable period. 
Ordinarily, in the fatal cases resulting from lesions of the lungs, the 
skin lesions will not have proceeded beyond the stage of vesication 
and stripping of the epidermal layer. 

The main pathological lesions which cause death are as follows: 
An acute inflammation of the air passages from the larynx down¬ 
ward, followed by desquamation of the mucous lining, with a remark¬ 
able false membrane formation. This membrane, in addition to the 
actual destmctive effect it produces, invites secondary infection. An 
acute bronchitis is superadded, leading to collapse of lung tissue 
and then to broncho-pneumonia, which is usually the direct cause of 
death in mustard poisoning. Only in the rarest situations is there 
any mortality from even very extensive lesions of the skin. 

When liquid mustard is brought in contact with the skin the lesions 
produced are quite similar to those induced by the vapor, except that 
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the course proceeds more rapidly. Irritant effects are usually evident 
within one to two hours and blistering may be looked for in eight 
to ten hours. 

The delayed action of m/ustard .—^The delayed and insidious action 
is a striking characteristic of this agent This is stressed in the fol¬ 
lowing instances: Reed (7) exposed himself in his shirt sleeves in 
a chamber for 45 minutes to a concentration of 0.0012 ounce of 
mustard per 1,000 cubic feet. He was barely able to recognize the 
presence of mustard by the sense of smell. There was practically 
nothing noticed while in the chamber or for 5^ hours following. 
Then eye symptoms developed, until at a period 12 hours after 
exposure he was practically blinded, and remained so for a number 
of houra The pain in the eyes was so severe that be was unable to 
sleep for 80 hours. The conjimctivitis was followed by a rhinitia 

No skin symptoms were evident during the first two days, but on 
the third day a marked erythema had appeared on the neck, shoulders, 
upper arms, and trunk as far as the waist line. The discomfort was 
almost intolerable. No symptons of pulmonary involvement were 
present at any time. The skin symptoms remained unchanged for 
seven days, and three weeks were required for the conjimctivitis to 
clear up. 

Reed (7) also d»nonstrated that mustard may be dangerous in 
even lower concentrations. Of 17 men exposed to 0.0005 ounce per 
1,000 cubic feet from 10 to 45 minutes, 6 showed a definite conjunc¬ 
tivitis and 1 skin effects. Of 13 men subjected to a concentration of 
0.0001 ounce per 1,000 cubic feet for 10 to 30 minutes, 3 reported 
distinct conjunctivitis. Another group of 13 subjects at concentra¬ 
tions of 0.00047 to 0.00058 ounce per 1,000 cubic feet showed 7 in¬ 
stances of conjunctivitis and 3 distinct skin bums. The delay in the 
appearance of skin symptoms varied from 1 to 3 days in the various 
tests. The fact seems to be etablished that mustard vapor is danger¬ 
ous in concentrations less than 0.001 ounce per 1,000 cubic feet and 
that at a concentration even as low as 0.0002 ounce per 1,000 cubic 
feet for several hours may seriously involve the eyes and probably 
affect the skin. 

The symptoms of lewisite .—^Lewisite stands in sharp contrast to 
mustard in certain respects. While the objective effects of lewisite va¬ 
por on the skin are quite similar to mustard, the incubation period is 
much shorter with lewisite and there is immediate violent irritation 
to the respiratory mucous membranes on inhalation. With mustard 
there is no sensory reaction of the mucous membrane for one or more 
hours. Splashing of the skin with liquid lewisite produces a sharply 
defined gray splotch, appearing in approximately 15 minutes. Under 
similar circumstances mustard would lead to an erythema, but not in 
less than 1 to 2 hours. 
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It must be remembered that lewisite is of doubtful value in the 
gaseous phase in view of the fact that it is rapidly hydrolyzed by 
atmospheric moisture. It is questionable if an effective concentration 
could be maintained for a sufficient length of time. On the other 
hand, lewisite will prove of great value as a casualty-producing 
agent if the liquid can be brought in direct contact with personnd. 
The sprinkling of this agent from aircraft appears very promising. 
If the lewisite bum is extensive, arsenic will be absorbed from the 
decomposition products in the skin and the clinical features of ar¬ 
senical poisoning, such as destruction of red blood cells, the develop¬ 
ment of anemia and jaundice, and peripheral neuritis will follow. It 
is estimated that the application of 0.02 cubic centimeter of lewisite 
per square centimeter per kilo body weight is a fatal dose for a man. 
Such a dose would be approximately 1.4 cubic cmtimeters spread 
over the skin of a man of average weight. 

The treatment of casualties frommustcerd. —(1) Prophylactic .—^The 
first step in the protection of the skin against the effects of contact 
with mustard is prompt and complete removal. Mustard enters the 
akin very quickly and, unless its removal is accomplished without 
loss of time, a serious bum will surely result. 

The first essential is to prevent further exposure to mustard from 
contaminated clothing or equipment, which would be a source of 
danger both to the casualty and to those attending him. This should 
be removed at the earliest possible moment. 

Bathing procedure: A bathing procedure, if possible, using 
shower baths with hot water and soap, is organized for all personnel 
suspected of contamination with mustard vapor. The eyes are pro- 
phylactically treated with a boric acid lotion. This is followed by 
the issue of fresh clothing. Mobile bathing units for this purpose 
were assigned to Army diviraons on the western front toward the end 
of tile World War. If the patient has been exposed only to mustard 
vapor the bathing procedure and change of clothing will usually be 
effective if carried out within 80 minutes. 

Removal of liquid mustard: Liquid mustard is removed from the 
skin by sponging with an organic solvent, such as kerosene or carbon 
tetracUoride, in which it is soluble. If tiie mustard has been in 
contact with the skin for more than one or two minutes, it will be 
absolutely essential' that tiie area be treated with fre^ portions of the 
organic solvent every two or three minutes and massaged with the 
hand continuously after each application, the entire operation con¬ 
tinuing for 30 minutes. This technique will prevent blistering if 
omomenoed within 20 minutes after exposure to the mustard. 

(2) Defimtive treatment .—The objectives are to relieve the intoler- 
abk itching and if possible prevent infection which is responsible 
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for the protracted hospitalization of these cases. There is no specific 
treatment for either the skin or pulmonary lesions. 

The treatment of caswdtiea from lewisite. —The most suitable treat¬ 
ment for the vapor bums of lewisite is the use of a ferric hydroxide 
paste which consists of a suspension of fine colloidal nongranular 
ferric hydroxide in pure glycerin. This paste is implied profusely 
over the bum and covered with an impervious dressing. 

Promptness in removing liquid lewisite from contact with the skin 
is even more imperative than in the case of mustard. lewisite is 
completely destroyed by the application of a 6 per cent solution of 
sodium hydroxide, which must then be quickly removed by washing 
with soap and water. This method will xmdoubtedly save life 
preventing the absorption of a lethal quantity of ai'senic through 
the skin after extensive exposure. A more effective procedure, whidi 
has proved successful with animals, is excision of the skin of the 
burned area and adjacent region. This may be regarded as a life¬ 
saving procedure for a period as long as 24 hours after the bum 
has been received, provided the lewisite has been already neutralized 
with the sodium solution. 

Tlie symptoms of the lachrymators. —With such concentrations as 
are practicable in the field the sjunptoms are confined to the eyes, 
wjth perhaps slight burning of the skin. There are sensations of 
smarting and burning with lachrymation. This symptom may 
become so intolerable that there is temporary blindness. Following 
exposure there will be some discomfort, but this is of short duration 
except in the case of exposure to very high concentrations or lower 
percentages for prolonged periods. Even the most severe casualties 
will reach normal within 24 hours. 

The treatment is extremely simple. If the patient stands facing 
into the wind, even severe cases will clear up in 20 to 30 minutes. 
The eyes should be washed with a boric acid or soda bicarbonate 
solution. 

The symptoms of the sensory irritants. —^These compounds produce 
severe temporary casualties. When men are subjected to the toxic 
action of minute amounts of diphenylchlorarsine, the following effects 
are observed in the order of their appearance: Irritation of the nose 
and throat, with repeated sneezing; irritation of the eyes, with 
lachrymation; irritation of the chest, with a growing feeling of suf¬ 
focation; excessive nasal secretion; ropy safiva; and nausea. On 
prolonged exposure, aching pains in the stomach and numbness of 
the limbs may appear. The numbness may later change to extremely 
sharp pains. Following exposure the following symptoms develop: 
A slight vertigo immediately after exposure; profuse salivation; 
intense burning jn the nose and throat; nausea, headache, and pain 
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in the teeth and jaws. The burning in the nose and throat persists 
after all other effects have disappeared. Ordinarily, aJl of these 
symptoms, which are actually delayed effects, are mild. 

The period of incapacity after even a rather high concentration 
of diphenylchlorarsine js short, severe effects rarely continuing 
longer than 30 minutes to 3 hours, and is caused by nausea, dizziness, 
and headache. Headache and a feeling of depression may persist 
for as long as 12 hours, but the casualties are able to be up and about. 
Sensory irritant cases are not classed as hospital casualties. As a 
rule, after a few hours rest in fresh air these cases are sufficiently 
restored to normal to return to duty, so that the Britjsh Army 
authorities retained such casualties in the zone of the advanced. It 
will be noted that the immediate symptoms of the sensory irritants 
do not give adequate warning of the more severe after effects. Al¬ 
though the breathing of extremely minute quantities causes violent 
irritation of the nose and throat followed by violent coughing and 
sneezing, the concentration in the air may be so low that the symptoms 
may not be followed by the subsequent effects indicated above. 

Comparing diphenylchlorarsine and diphenylaminechlorarsine, the 
effects of DA are more marked than those of DM. With the higher 
concentrations, the effects of DA were more immediate and just as 
severe but not so persistent as those of DM. With lower concentra¬ 
tions, the symptoms of DM were more severe and more persistent 
than those of DA. DM appears, therefore, to be more efficient, 
since, from its lighter immediate effects, men would remain longer 
in the gas before seeking relief and would thus be disabled for 
many hours following the exposure. 

Beports from British sources during the World War indicated 
the occurrence of certain remarkable sensory disturbances several 
days subsequent to the usual symptoms. Anesthesia, varying from 
mere numbness of the finger tips to a complete loss of sensation 
over a considerable part of one or more limbs was occasionaly ob¬ 
served. Commonly, this anesthesia was bilateral and of the type 
of glove or stocking distribution. These sensory changes were be¬ 
lieved to be functional in character and not ascribed to toxemia from 
arsenic. Becovery was rapid and uniform. 

A considerable number of instances of arsenical poisoning ascribed 
to the ingestion of water contaminated with diphenylchlorarsine 
were reported on the western front during the World War. The 
source of the water was usually from shell holes containing blue 
cross or DA chemical shell. The syndrome of generalized arsenical 
poisoning may occur under such conditions. This emphasizes the 
necessity of careful protection of drinking water supplies aboard 
chip under war conditions. 
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The treatmeTU of sensory irritant foisardng.—K specific method 
of treatment has been developed at Edgewood ArsenaL This con¬ 
sists of the inhalation of chlorine gas of a concentration below the 
irritation point. The relief of symptoms is immediate. Chlorine 
gas reacts with the sensory irritants, forming a nontoxic com¬ 
pound as a product. However, since chlorine gas is so highly toxic, 
the treatment must be carried out with well-regulated precautions. 
Other plans of therapy, such as lavage of the nose and throat with 
boric acid solution or the inhalation of an alcohol-chloroform-ether- 
ammonia mixture, may afford some relief but are only palliative. 

(7) GAS PROTECTION OF THE SHIP 

Gas protection, from the naval point of view, will be considered 
from the following viewpoints: (1) Individual protection, which 
comprises the equipping of a person with protective apparatus for 
individual use only and training in its manipulation, and (2) col¬ 
lective protection, which refers to all apparatus for protecting^ 
groups of men and equipment and to all general precautionary 
measures. A knowledge of all such materiel, training in its use, 
and general procedure are the three main factors in the problem 
of defense against gas. 

(1) Individual protection .—^The comparative newness of gas as 
a weapon and the mysticism that always attends chemistry in the 
mind of the layman have induced an unwholesome dread of gas 
among military personnel. It seems somewhat mysterious and super¬ 
natural. Instruction to personnel must therefore be given with a 
view to eliminating this peculiar fear of chemicals. The enlisted 
man should be taught to have only the same wholesome respect for 
chemical agents that he has for high explosives. 

(a) The Navy gas mask: It is of interest to state that the present 
Navy gas mask is a product of evolutionary development and has 
passed through approximately 33 distinct changes, beginning with 
the early crude devices used on the western front in the first gas 
attacks. 

The present Navy gas mask, while highly efficient, is by no means 
a finished product. It is constantly being improved in the same 
way that armor is constantly being improved. As new chemical 
agents are developed and as new methods of releasing them on the 
enemy are devised, the canister will have to be modified to meet 
the new menace, and work along this line is being carried out in 
many countries. However, the chemical and physical basis for mod¬ 
em canister design are sound, and slight additions and alterations 
of the present canister would suffice to meet any emergency. 

The Navy gas mask consists of a rubber face piece which is con¬ 
nected by a corrugated rubber hose tube to a metal container known 
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as the canister. The face piece is provided ii^th a diaphragm for 
speaking purposes. The protection afforded by the gas mask is pro¬ 
vided by the canister, which is fitted with a filter whose function is 
to filter out irritating or toxic smokes, such as DA and DM, and is 
filled with chemicals which adsorb or neutralize toxic gases or vapors. 

The chemical filling of the canister consists of activated charcoal 
and soda lime. The activated charcoal readily adsorbs organic 
vapors, such as mustard gas, lewisite, chlorpicrin, cyanogen chlo¬ 
ride, etc., and, to some extent, acid gases, such as phosgene, chlorine, 
hydrocyanic acid, etc. These acid gases are eliminated more efS- 
ciently, however, by the soda lime, with which they combine 
chemically. 

The nature of the adsorptive power of charcoal for gases and 
vapors is not definitely known. It is known, however, that it does 
not involve an absorption similar to the manner in which water is 
absorbed a sponge, nor does it appear to comprise chemical action. 
It would seem that a^rption involves a force of attraction for gases 
and vapors which is analogous to the attraction of a magnet for iron 
filings. 

The procedure for producing highly adsorptive charcoals, known 
as activation, was evolved during the World War, and coconut shells 
were found to be the best raw material. There is, of course, a limit 
to the adsorptive capacity of activated charcoal, and, further, the 
adsorptive capacity decreases as the amount of gas adsorbed in¬ 
creases. Also some gases are adsorbed more readily than others; 
as a general rule the more readily a liquid or liquefied gas vaporizes, 
the less readily is it adsorbed. There is, therefore, very little adsorp¬ 
tion of air or of such gases as hydrogen or carbon monoxide by 
activated charcoal. 

While the Navy gas mask gives practically complete protection 
against all chemical warfare agents which attack the lungs, eyes, 
and face, its definite limitations should be remembered. It does not 
protect against carbon monoxide or ammonia; it can not be used in 
atmospheres deficient in oxygen; and it is not designed to protect 
against concentrations of any gas higher than 1 per cent by volume. 
Such high percentages in air would never be encountered in chemical 
warfare operations in the field, but even higher concentrations may 
be met with in industrial practice. The Navy gas mask should, 
therefore, not be employed in connection with industrial gases unless 
information is available relative to the concentration of any gas 
against which protection is required. 

The question is often asked: How long would be the life of a gas 
mask canister aboard ship? It is difficult to make an accurate 
estimate because it is impossible to forecast to what concentrations of 
gases it will be exposed in a future war, and for what lengths of 
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time. Based on past experience it is safe to say that a canister has 
a life of several months imder the most adverse conditions likely 
to be encountered in the field and proportionately longer under 
favorable conditions. In any event, there is no hazard in using the 
canister to the limit of its capacity. When a canister begins to fail, 
gases penetrate it in such minute quantity that the odor or slight 
irritation would give adequate warning long before such gases could 
possibly penetrate in sufficient concentration to be a menace. 

(6) The gas chamber: After men have been drilled in the use, 
inspection, and care of the gas mask, the final steps in the training 
are the fit of the gas mask to the face of the wearer, demonstration of 
the efficacy of the mask, and practice in gas-mask drill—all in an 
actual atmosphere of gas. This system has been adopted by the 
Navy, and gas chambeis for this purpose are or will be available 
at the larger navy yards for the training of the crews of ships. 

The gas chamber is simply a reasonably air-tight room or other 
inclosed space which contains a chemical agent such as chloraceto- 
phenone which is readily detected at concentrations which cause only 
momentary discomfort. If the face piece does not fit correctly, is 
adjusted improperly, or leaks, warning is given in the gas chamber 
without any more serious effect than a harmless irritation. More 
than any other phase of training, a trip through the gas chamber 
tends to dispel that superstitious fear of gas which exists in the 
mind of almost every inexperienced man. It brings home to the 
individual, as nothing else can do, the fact that his gas mask does 
protect him against irritating and toxic gases. 

An important phase of training in individual protection is the 
development of the ability of individuals to recognize the presence 
of chemical-warfare agents in the field by their odor. This should 
be included in the plan of gas-chamber training. Small bottU‘.s ct»n- 
taining samples of each standard chemical agent should be issued 
for identification drills. The procedure is for a man to take a 
!nodc'r-;:to!y full breath of fresh air immediately before opening the 
sample bottle; then to remove the stopper and then to sniff gently 
of its contents; the bottle to be sealed as soon as the odor is detected. 

The query is naturally raised: Are simple methods available for 
the ready detection of the chemical-warfare gases aboard sliip? 
No satisfactory chemical or mechanical means has yet been developed 
by which chemical agents may be identified in the field. Such 
methods as are available require expert supervision and are too 
complicated to be used by military personnel. 

(c) Protective clothing: The advent of mustard with its vesicant 
action in the World War introduced a new and urgent problem in 
gas defense. Heretofore protection had been required only for the 
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eyes and respiratory tract, which was accomplished by the gas mask, 
l^he situation now demanded protection for the entire body. The 
Chemical Warfare Service was therefore confronted with problems 
of the development of protective clothing, protective headgear, and 
protective footgear. 

Two types of protective clothing have been produced, (1) the im¬ 
pervious type and (2) the impregnated type. 

(1) The impervious type: This consists of a suit of the cover-all 
type, with elastic bands at the wrist and ankles to prevent vapors 
from entering at these points. The material has its outer surface 
treated with boiled linseed oil and resembles oilskin. Gloves of 
similar material protect the hands and wrists. A hood is attached 
to furnish protection to the neck and head. This type of clothing 
mechanicaUy excludes mustard and all other vesicant vapors from 
the body and, in consequence, must exclude air. It is, of course, stiff, 
hot, sticky, and extremely uncomfortable to wear, as it interferes 
with the loss of heat and moisture from the skin. It can not be worn 
for more than an hour or two without excessive fatigue. Protective 
suits of this character are used by antigas or cleaning-up squads and 
employees in manufacturing or sheU-filling plants. 

(2) Impregnated clothing: This type of clothing is suitable for 
general use in that it chemically prevents the passage of vesicant 
gases and the porosity of the material to heat and moisture is not 
materially interfered with. It consists of the ordinary cotton or 
woolen imiform or underclothing which has been impregnated with 
a chemical compound known as impregnite, which destroys the vesi¬ 
cant gases which make contact with it. The impregnite does not 
appreciably change the appearance of the cloth and only increases 
the weight by approximately 15 per cent. It is not irritating to the 
skin and there is no discomfort if it is worn regularly. It will resist 
the leaching effect of rain and even three or four launderings without 
serious deterioration. Lastly, it is effective for the life of the 
clothing. 

The aggregate amount of protection that impregnated clothing 
will render is practically constant. For instance, if the breaking- 
down point of a particular sample of impregnated cloth was arrived 
at after two hours’ exposure to saturated mustard vapor, the same 
sample would be effective for 40 hours against a concentration one- 
twentieth that of saturated mustard vapor. In general, impregnated 
clothing furnishes 2 to 7 hours’ continuous protection against sat¬ 
urated HS vapor, according to the weight of the cloth. The Navy 
Department has adopted a cotton impregnated cover-all of light 
wei^t for use aboard ships. This suit is of distinctive color, with 
an impregnated hood for head protection and with feet complete in 
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one piece. The leather shoes are also mustard-proofed by treatmmit 
with a certain modified type of oil daub and are no more unomn- 
fortable to wear than waterproofed shoes. 

The fact that impregnated clothing prevents the penetration of 
mustard vapor does not signify that it will resist splashing with 
liquid mustard. It will protect against minute droplets for a short 
time; that is, droplets of the size characteristic of a fog or mist. 
Against droplets having the size of raindrops protection will fail. 

(2) Collective protection. —(<r) The prevention of access of gas 
to battle stations of the ship: With the provision of gas masks and 
protective clothing individual protection is secured, but there is a 
marked decrease in the efficiency of the personnel, probably as high 
as 50 per cent, within a short time. For this main reason, among 
others, it is imperative that as many stations as possible be given 
collective protection in order that the personnel may function with¬ 
out wearing the gas mask. Naturally gas would not have access to 
sealed spaces of the ship, such as the control room, plotting room, 
torpedo and dynamo rooms, provided that all air ducts, voice tubes, 
etc., were rendered gas-tight It would be necessary to regenerate 
the air in these compartments by supplying oxygen and air purifiers 
for the removal of COj as in submarines. 

For such semi-inclosed spaces as the conning towers, turrets, and 
sick bays, multitubular filters will be provided on ventilation ducts 
or blower intakes. These air filters embody the same principles 
as those in use in the gas-mask canister. The multitubular filter 
is made up of perforated cylindrical tubes, inclosed in similar, 
larger tubes, with a layer of activated charcoal and soda-lime gran¬ 
ules in the intermediate space. The outer tube is wrapped with 
several layers of smoke filtering material which will hold back 
toxic smokes. These multitubular filters will be installed in the 
ventilation system of the compartment requiring purified air, 
A slight positive air pressure will be continuously maintained when 
the filter is in use. 

With reference to engine and fire rooms the problem is more com¬ 
plicated. It would not be feasible to purify the general air supply. 
It is anticipated that such spaces will bo provided with gas-proof 
control booths or stations with canistered ventilation, inside of 
which the operating personnel will not be required to remain 
masked. 

The semiclosed compartments, including the broadside batteries 
and signal stations, are, in all probability, not adapted to any ade¬ 
quate form of collective protection. In these stations the protection 
of the personnel will be largely limited to the use of the gas mask 
and protective clothing. Of course no collective protection will be 
practicable for men on the open stations, such as the fighting tops, 
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antiureraft-gon platforms, etc. Dependence must be placed only on 
individnal protective measures. It must be remembered that the 
basic plan of gas protection of the ship calls for the equipping of 
the entire personnel with gas masks and protective clothing in addi* 
tion to any measures of collective protection installed. 

(b) The protection of materiel, food, and water supply: Certain 
of the chemical warfare agents have a corrosive action on metal. 
The vesicants are very difficult to remove from metal surfaces and 
are therefore a potential danger. Food and water contaminated 
with mustard or arsenical compoimds should be disposed of as 
dangerous for use. Materiel and food must be protected by storing 
in air-tight storerooms, with the added precaution of inclosing in air¬ 
tight containers, oilcloth, tarpaulin covers, etc. All air connections 
of water tanks with the exterior should be protected by multitubular 
filters. 

(c) Degassing of the ship: (1) The open spaces—^The nonpersistent 
agents and toxic smokes will be carried away quickly by the wind 
(H* will disseminate into the surrounding atmosphere. No neutraliza- 
tkm of these agents will be attempted in the open, but every effort 
must be made to prevent their entrance into the interior of the ship. 
The persistent a^nts, on the other hand, such as mustard and lew¬ 
isite, must be quickly and completely cleaned up whenever found, 
and this promises to be a most hazardous task. These vesicants, 
when scattered on the decks and upper works of a ship, slowly give 
off toxic fumes. Moreover, their vesicant action makes walking about 
the decks or handling exposed gear a menace for many days or weeks, 
until they have been completely neutralized. 

The cleaning up of mustard will present a prodigious problem. 
It can not be washed off the deck on account of its insolubility in 
water. It is readily absorbed by wooden decks and sticks tena¬ 
ciously to metal surfaces. With its high surface tension it creeps 
into the seams of steel decks and bulkheads. 

The various methods for the destruction of mustard rest on two 
broad principles; i. e., chlorination or hydrolysis. With free 
chlorine higher chlminated substitution products are formed which 
are either nonvesicant or of greatly reduced vesicancy. Hydrolysis, 
which is ideally effective with live steam, results in the formation 
of absolutely harmless products. Suffice it to say that the full 
solution of the problem of the cleaning up of mustard on naval 
vessels demands hirdier research. 

Chloride of lime will destroy mustard on account of its available 
chlorine. It might be necessary to ^ray the entire upper works of 
a battleship with a saturated solution; every square inch, every nook 
and comer, every element of the mast, every line and wire, each 
86083—28-3 
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winch, all the anchor gear, boats, antiaircraft guns, searchlights; in 
fact, every place where the smallest drop of mustard may have 
lodged, lliis would be succeeded by a complete washing down with 
hot salt water. 

(2) The semiopen spaces: It is probable that nonpersistent agents 
getting into these spaces through penetrating shells or leaks can be 
disposed of by means of the ventilation system if this remains intact 
To remove persistent compounds the methods employed for the open 
spaces would be generally applicable. 

(3) The closed spaces: Persistent gases may find access to com¬ 
partments in shell; through torpedoes or mines; by infiltration 
through sprung bulkheads or a damaged ventilation system. The 
first step is to confine the gas to as small a space as possible. Ordi¬ 
narily the ventilating system can be relied on to clear closed com¬ 
partments of nonpersistent gases, bearing in mind the danger to 
other compartments from exhausts that do not necessarily lead into 
the open air. 

The chemical principles of various methods for the destruction 
of mustard have already been indicated. The practical details are 
beyond the scope of this paper. The neutralization of lewisite can 
be secured by contact with sea water—a simple problem as compared 
with mustard. 

{d) The degassing of clothing: Clothing worn during an exposure 
to mustard vapor, unless it be of the impregnated type, will retain 
sufficient of the vapor to become contaminated; varying in degree in 
direct ratio to the time-concentration factor. Severe bums may en¬ 
sue from clothing worn which has been exposed to a concentration 
of 0.1 ounce per 1,000 cubic feet for 1 hour. Such clothing could be 
readily demustardized by exposure to ordinary live steam for 1 
hour. If the clothing were infected with liquid mustard, 4 hours 
of steaming would be essential. The laundry facilities of a battle¬ 
ship should be feasible for this procedure. Other less expeditious 
methods are also available. 

(e) Organization for bathing procedure: The entire personnel of 
a ship should be put through a prophylactic bathing procedure with 
hot water and soap if there has been the slightest doubt as to con¬ 
tamination after a mustard attack. It should be arranged so that 
a maximum number of men will be bathed in a minimum period of 
time. In the organization of such a procedure three sections should 
be planned as follows: (a) A reception department for the collection 
of all men to be bathed; (&) bathing and irrigation department; 
this would include the spraying of the eyes, nose, and throat with a 
simple lotion; {c) clothing and evacuation department; fresh cloth¬ 
ing would be issued under (c) and all uniforms and underwear sus- 
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pected of contamination would be demustardized. A systematic 
inspection of all such personnel by the medical officer for any evi¬ 
dence of mustard lesions would be comprised imder this routine. 

(8) NAVAIi MEDICAL TACTICS IN GAS WABFABB 

The introduction of gas warfare presents to the naval medical 
service new problems both from the standpoint of the organization 
of the Medical Department in battle and the clinical side. In view 
of the facts that the subject is comparatively new and that naval 
forces have not yet engaged in chemical warfare, detailed plans to 
meet the situation from the medical department viewpoint have not 
been formulated. The writer will merely attempt to point out certain 
important aspects of the topic. 

It must be contemplated that a gas attack may accompany a general 
fleet engagement, or it may occur alone. The preparations and or¬ 
ganization will, of course, differ with the two sets of conditions. 
We are confronted with the question as to what can actually be accom¬ 
plished while an attack is in progress. In any event, the handling 
of the situation would be much less complicated if the gas attack were 
not simultaneous with a high-explosive shell bombardment. 

Treatment amd disposition of gas cases .—^From the viewpoint of 
the handling of gas casualties on a large scale the following broad 
classification is indicated: (1) Slight—from the lachrymators; (2) 
early acute but temporary—from the sensory irritante; (3) early 
acute—from the lung irritants; (4) late acute—from the vesicants. 
The lachrymatory cases of course are not stretcher cases and could 
ordinarily be returned to their stations within a short time as the 
^mptoms so quickly subside. On the other hand, the sensory irri¬ 
tant casualties may suffer severe symptoms. While a certain number 
will require transportation, it is probable that the greater number 
could walk to the battle dressing or medical gas station. 

With the lung irritant cases, if real gas poisoning does exist, great 
caution must be taken in transportation. From the beginning, these 
casualties must be handled as stretcher cases in order to minimize the 
danger of pulmonary edema, particularly in view of the delayed onset 
of edema with phosgene. 

Mustard cases form a complete contrast, as symptoms, both 
cutaneous and pulmonary, are delayed in onset and there is no risk 
in walking in the early period. Later on, however, when the ques¬ 
tion of evacuation to a hospital or base hospital arises, much caution 
may be required in deciding on moving mustard gas cases as late 
broncho-pneumonia may have developed. 

The early treatment: For the lung irritants this may be sum¬ 
marized as rest, oxygen, and venesection; for the vesicants, bathing. 
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the careful neutralization, if possible, and removal of any visible 
agent and the prevention of infection of burns; for the sensory 
irritants, lavage and inhalations of low concentrations of chlorine. 

Gas medical stations: These are provided in the Army medical 
organization in the field. While this would be the mo^ efficient 
method of handling gassed cases aboard ship, the limitations of space 
would probably render it impracticable, at least in connection with a 
general naval engagement. It appears likely that the usual battle 
dressing stations would be modified to care for the gassed along with 
the other wounded. The installation of air locks for the dressing 
station and the removal of the clothing of cases before recepticm 
would be essential to prevent the access of gas to this space. 

Under conditions of a gas attack not associated with gunfire, it 
would appear feasible to have available a medical gas station above 
the protective deck. Such a space as the crew’s wash room would 
be conveniently located and the necessary special supplies and 
equipment could be permanently installed for such an emergency. 

Equipment of first-aid stations: To the usual equipment of first- 
aid boxes for the battle stations should be added the following items: 
Carbon tetrachloride, with gauze sponges for the removal of mustard 
from the skin; 5 per cent sodium hydroxide for the neutralization of 
liquid lewisite; a 2.6 per cent solution of sodium carbonate for use 
with lachrymators and toxic smokes, and a 2 per cent solution of 
copper sulphate for phosphorus burns. At the battle dressing-stations 
a special equipment should be provided for the emergency treatment 
of all types of gas cases. Special gas stations, if it be practicable 
for them to be set up, should have an adequate oxygen equipment for 
the simultaneous administration of oxygen to considerable numbers of 
casualties. 

The training of the Hospital Corps in the general measures ol 
gas defense—^particularly the transportation and first-aid measures 
of gas casualties—^must also be considered. Drill in the use of a 
special gas mask for head injuries would be included. 
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PSTSIOLOOT OV KB8PZBATI0H m BXIATIONSHIP TO THE PH0BLEX8 OP 

HAYAL HEDICINE* 

By Eusm F. Du Bon, Ciptaln, Medical Corpa, United States Naval Beserve; Medical 
Dlnctor, Boasell Base Inatltata ot Patiiologjr; Associate Professor of Medldne, Cornell 
University Medical C(dlege 

PABT I (CoBtiDned) 

Thb Luno Yolumb and ns Sobditibion 

Hutchinson, in 1846, made a careful and extensive study of the 
capacity of the lungs by means of a spirometer. He introduced the 
various terms that are used at the present time, though some of them 
have been modified in a manner that causes a great deal of confusion. 
Meakins and Davis (7), in their excellent book on the respiratory 



Fio. 3.—The total long volmne and Its sabdlTlalona ai defined hx Hutchlnaon and 
hy Panum and Bohr. (From Meakins and Davies, Fig. 46, p. 387) 


function in disease, have made these differences clear in the dia¬ 
gram which is reproduced in Figure 8. 

We shall quote their explanation verbatim: 

There are five portions of air which go to make up the total 
lung volume. These are: 

‘*(1) The residual air, which was first accurately measured by 
Humphrey Davy, and can not be expelled even by the greatest 
possible expiratory effort. 

“(2) The reserve air is that proportion of air which can still be 
expelled from the lungs at the end of a normal expiration. 

“(8) The tidal air, or, as Hutchinson termed it, the breathing air, 
is that volume of air which is inspired and expired during normal 
respiration. 

• The first portlmi of this paper was publlabed In the January, 1928, number of the 
VmwD Btatss Naval Mbmcal BDLLsnif. 
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‘‘(4) Hie complementary air is the largest amount of air which 
can still be inspired at the end of a normal inspiration. 

“ (5) The vital capacity is the sum of the reserve, tidal, and com¬ 
plementary air—that is to say, the maximum amount of air which 
can be inspired at the end of a forced expiration, or, conversely, the 
maximum amount which can be expired at the end of the largest 
possible inspiration. 

“These are essentially the definitions given by Hutchinson, and 
they are still used by the majority of writers of textbooks of physi¬ 
ology. Many recent research workers have used the terms * reserve ’ 
and ‘ complementary air ’ in a slightly different sense, however, and 
some confusion of terminology has resulted. Hence, in referring to 
any original papers on the subject of lung volume, the reader is 
advised to note carefully how these various terms are defined. The 
majority of recent workers have used the terms in the sense used by 
Panum and Bohr. If one stops breathing at a point midway be¬ 
tween normal inspiration and normal expiration (the mid-position), 
the amount of air present in the respiratory tract is termed the 
middle capacity. The maximum amount of air which can still be 
inspired from this point is sometimes called the complementary 
air, while all that which can be expired is termed the reserve air. 
The differences between these definitions and those of Hutchinson 
are made clear by the accompanying diagram. Thus it can be seen 
that the ‘ complementary air ’ and ‘ reserve air ’ of Panum and Bohr 
are each greater than those of Hutchinson by an amount equal to 
half the tidal air. The average amount of tidal air varies greatly 
in different individuals and in a given individual at different times 
and under different conditions of rest, work, and so on. It seems 
probable that the mid-position, although an arbitrary point, is some¬ 
what less variable. Therefore we feel justified in following the lead 
of a number of recent workers and recommending the adoption 
among British writers of the definitions of Panum and Bohr. 

“An additional subdivision of total lung volume has recently been 
introduced by Binger and Brow, namely, the functional residual air. 
By this they mean the total amount of air present in the respirator} 
tract at the end of normal expiration.” 

Binger (8) has recently measured the various subdivisions of the 
lung capacity of seven normal men and seven normal women. He 
found that the averages were as follows: 


Percentage of the total lung capacity 
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This means that a nonnal man can use about three-fourths of 
his total lung capacity in very deep breathing. The average woman 
can not use quite such a high proportion. We may, therefore, esti¬ 
mate the total lung capacity by the simple method of measuring the 
vital capacity, and this test has been found extremely useful. There 
are several good spirometers on the market. All that is necessary 
is to have the subject breathe as deeply as possible and then exhale 
into the spirometer as fully as possible. Three or four trials are 
necessary and the maximum figure shoiild be taken. Much work 
has been done to establish the normal limits and this is fully dis¬ 
cussed by Peabody (9), Means (10), and Meakins and Davies (7). 
Hutchinson foimd the vital capacity proportional to the height. 
Dreyer (11) believes that it is more nearly proportional to the stem 
length, which is approximately the same as the sitting height. 
West (12) observed that it was closely correlated with the surface 
area as determined from the height-weight chart of Du Bois and 
Du Bois (13). He found that the vital capacity expressed in liters 
was two and five-tenths times the surface area expressed in square 
meters in men and twice the body surface in women. Many other 
formulas have been suggested, but Means and Meakins and Davies, 
clinicians of large experience, believe that the formulas of West are 
the simplest and most convenient. Everyone agrees that the normal 
range is a wide one and that we must be careful in our 
interpretations. 

The vital capacity is greatly diminished in certain diseases, 
notably pneumonia, pleurisy with effusion, extensive tuberculosis, 
emphysema, heart disease, hyperthyroidism. In general, the reduc¬ 
tion in vital capacity goes hand in hand with the progress in the 
disease and it can be used as a prognostic index. If the vital 
capacity is greatly lowered there is usually dyspnea, even at rest; 
if the reduction is moderate, the dyspnea will appear only on 
exercise. 

Peabody (14) found that the tidal air during exercise is iisually 
about one-third of the vital capacity and that the rate of breath¬ 
ing, even in strenuous exercise, is seldom above 35 per minute. It is, 
therefore, obvious that since the rate can not be effectively increased 
above 35, the amount of air that can be breathed during exercise will 
be proportional to the vital capacity. 

The question of the value of testing the vital capacity of recruits 
and men who apply for special duties is of considerable importance 
to medical officers. It is well established that athletes have high 
vital capacities and that men in poor condition give low figures. 
Uteyer and Hanson (15) have used the vital capacity as a test of 
physical fitness and their work is stimulating and important, though 
it has been the target for many criticisms, directed chiefly against 
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the fact that they based their figures on tmly 16 individuals. The 
consensus of opinion seems to be that the test is simple and of 
considerable value if due allowance be made for the normal varia¬ 
tions. It should always be supplemented by other tests and should 
not be taken to mean much more than that there is a large func- 
ticmating lung capacity. It will not. for instance, tell us whether or 
not a man is particularly well fitted to withstand high altitudes. 

If a man’s lungs were near the surface, like the gills of a fish, 
his blood would be exposed to the enviromental air. As a matter 
of fact, they are deep in the body at the end of a series of long 
tubes which serve no purpose other than that of ccmducting and 
moistening the air. These air passages constitute the so-called 
dead space, which is made up of nasal cavities, trachea, bronchi and 
bronchioles down as far as the respiratory bronchioles, where func¬ 
tioning alveoli first make their appearance. These respiratory 
bronchioles branch into what W. S. Miller calls alveolar ducts, which 
act chiefly as air passages, though they are lined with alveoli. Each 
alveolar duct in turn breaks up into several atria which lead to the 
air sacs. It is in these air sacs and atria that the great bulk of 
the respiratory exchange takes place, and these contain the true 
alveolar air. The respiratory bronchioles, ductules, and atria occupy 
a position which is functionally as well as anatomically midway 
between dead space and alveoli. There is evidence to indicate that 
under varying conditions the relative importance of these two changes 
and that the functional dead space may increase as these dilate with 
deep inspiration. 

The dead space, under ordinary ocmditions, is estimated at about 
140 cubic centimeters. At the beginning of an inspiraticm. this 
amount of air is drawn down from trachea and bronchi into the 
lungs and goes back into the alveoli which it had just left two 
seconds previously. Following this comes the fresh air of the tidal 
inspiration. The stale air and fresh air mix in the alveoli and then 
follows the tidal expiration which leaves anoth^ 140 cubic centi¬ 
meters of stale air in the dead space. Thus the first 140 cubic ceotio 
meters of each inspiration is more or less wasted. The more rapid 
and shallow the breathing, the larger is the proportion so wasted. 
Deep, slow breathing is more efficient from the standpoint of venti¬ 
lating the alveoli. 

A man increases his dead space if he sleeps with his head covered 
by his blanket, because he rebreathes some of his expired air. 

Air diffuses rapidly, but there is resistance to its movement along 
the wall of a tube. Thus, the air contained in the dead space does n(rt 
move downward in a solid mass but, according to t^ studies of 
Yandell Henderson, the fresh air channels through it as an advancing 
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spike. There are probably similar currents, eddies, and ** slack wa> 
ters ” in all gas masks. Even the best of the gas masks increase the 
functional dead space because they all hold some expired air which 
is rdbreathed on inspiration. The simplest illustration of this is an 
ether cone or the old German gas mask. With these the man breathes 
in and out of the same opening and the whole capacity of the mask 
acts as additional dead space. When flap valves or flutter valves 
are added they are placed as near to the mouth as'possible, but even 
ao there is some dead space betwemi the valves and orifice of the 
body. Probably the functional dead space of the mask is smaller 
than the actual dead space because the valves are usually so directed 
that the air channels pass from valve to nose and vice versa. It is 
an important feature of all types of gas masks and oxygen apparatus 
that the dead space shall be as small as possible in order to diminiRh 
unnecessary breathing of expired air. 

Thb Alvbolab Aib 

Man lives in the environment of his alveolar air. It is this that 
bathes the blood coming from the tissues. Perhaps we should go 
back one step farther and say that he really lives in the partial pres- 
siire of oxygen and carbon dioxide that are found in the tissues 
themselves. We can not estimate these tensions with accuracy and, 
therefore, must content ourselves with the alveolar air, which can 
be measured fairly satisfactory. The Haldane method of analysis 
consists in having the subject make a full expiration through a long 
tube and then collecting a sample from a side tube which withdraws 
the last portion of air exhaled. In normal men this has an almost 
constant composition, containing about 5.6 per cent COj which is 
equivalent to about 40 millimeters murcury pressure. With changes 
in the atmospheric pressure the percentage of COj changes in an 
inverse proportion to the total pressure, but the partial pressure of 
this gas remains about 40 unless there is actual oxygen want. As we 
shall see later, this alveolar CO, is the delicate regulator of the 
reaction of the blood, whidi in turn is the regulator of respiration. 
Even such a slight rise as 0.2 per cent, or 15 millimeters, in the par¬ 
tial pressure will cause an increase in respiration which will double 
the alveolar ventilation. In this manner the organism maintains a 
constant environment for the blood in the limgs and, therefore, in 
the body tissues. There are also other regulating mechanisms which 
will permit a change in the alveolar CO, by adding or subtracting 
acids or alkalies from the blood. Under ordinary conditions the 
respiration is so regulated that the alveolar air remains constant. 

This air in the alveoli is refreshed not so mudi by the actual drift 
in and out of the lungs by tidal air as by the diffusion of this tidal 
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air from bronchioles and alveolar ducts into the atria and air sacs. 
The distance to be traveled is short and the gases diffuse rapidly. 
Once in the air sacs there is only the thickness of one thin cell be¬ 
tween them and the blood in the lung capillaries. The oxygen dif¬ 
fuses into the blood plaana and the carbon dioxide out of the blood 
plasma according to the physical laws of diffusion. The rate is pro¬ 
portional to the partial pressure of the gas, the coefficient of solu¬ 
bility in the membrane and plasma, and universally proportional to 
the square root of the molecular weight. The oxygen in the plasma 
is rapidly seized by the hemoglobin, except for a small portion which 
remains in solution. The carbon dioxide is bound chiefly with the 
bases, forming bicarbonates such as NaHCO*, and a small portion 
unites with water to form HjCOj. Some physiologists believe that 
part is combined with hemoglobin. Certain it is that the presence 
of a large portion of carbon dioxide helps the expiration of Oj and, 
vice versa, a high percentage of oxygen helps the expiration of CO,. 
This principle, discovered by Bohr, is sometimes called the Bohr 
effect or phenomenon. 

Haldane (16), whose opinion must be treated with great respect, 
believes that under certain conditions the alveolar membrane actively 
secretes oxygen inward. In this view he is followed by his own 
school but not by most physiologists. He calls attention to the fact 
that fishes can secrete almost pure oxygen into their swim bladders. 
It is unfortunate that the sailorman has no such bladder as it would 
help him to float and would also act as a reservoir of oxygen. Man’s 
present reserve of oxygen consists of the small percentage in bis 
lung air and even smaller amounts in his blood and tissues. A man 
will exhaust this oxygen if he takes 8 or 10 breaths of pure nitrogen 
or hydrogen. Then he loses consciousness and a few seconds later 
the heart may be paralyzed. 

The RsauLATioN of Bbeathino 

Quiet respiration continues without our being conscious of its 
existence. The tidal air enters and lieaves the lungs with a surpris¬ 
ingly uniform depth of inspiration, the thorax returning to almost 
exactly the same position at the end of each expiration. This is 
accomplished by the reflex discovered by Hering and Breuer. When 
the lungs reach a certain point of distention the stimuli transmitted 
along the vagi cut off the impulse and start expiration. When the 
lungs reach a certain point of exhaustion other stimuli along different 
fibers in the same nerve stop the expiration and start inspiration. 
The action reminds us of the windshield wiper of an automobile or 
the automatic device which causes a ventilating fan to rotate from 
side to side. 
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The points at which this Hering-Breuer reflex acts are regulated 
by the respiratory center, which in turn is governed by the reaction 
of the blood (hydrogen ion concentration). Thus when the points 
of the reflex are set farther apart the respiratory excursions become 
greater. A similar effect can be secured in an oscillating electric fan 
by changing the automatic adjustment. In addition, when respira¬ 
tion becomes conscious the will can assume control and force deep 
respirations or, conversely, stop them entirely. 

The respiratory center or centers are situated in the medulla in 
dose connection with the central termination of the vagus nerves. 
These centers control and coordinate the movements of respiration, 
and if they are destroyed or injured seriously the movements of 
respiration cease at once. The vagi themselves are not essential to 
respiration. Section of the phrenic nerves will paralyze the dia¬ 
phragm but respiration may be carried on by the thoracic muscles. 
On the other hand, the diaphragm, if its nerves be intact, can main¬ 
tain respiration without the other muscles. The respiratory center 
is the one part of the human organism that is of the utmost import¬ 
ance to life. When it fails life terminates abruptly unless artificial 
respiration continues it for a limited period. Almost all deaths due 
to failure of the respiratory center are caused by its receiving insuffi¬ 
cient oxygen. This very center which controls respiration seems to 
be one of the parts of the body most easily damaged by lack of 
oxygen. It is exquisitely sensitive to an excess of CO, or any other 
acid. An increased acidity is the one true stimulant. 

Acid Bass Bbqxtlation 

The reaction of the blood is delicately adjusted a little on the 
alkaline side of neutrality. Speaking more exactly in terms of 
physical chemistry the pH is about 7.35. The faint degree of alkalin¬ 
ity is guarded jealously by the organism in order that its cells may 
live in an absolutely uniform environment. In certain extreme con¬ 
ditions'the blood becomes a little more alkaline or less alkaline, but, 
in general, the body shows physiological responses to changes which 
are much more delicate as indicators than any other methods of 
analysis now available. 

Weffiave seen that the rate of ventilation is roughly proportional to 
the total metabolism. More exactly, it is proportional to the COa 
elimination. If, however, acid or alkali be add^ to the blood stream 
the level of the CO* tension is changed and with it the volume of 
ventilation. The greater the tendency toward acidity the greater the 
ventilation. Means (10) has expressed the two laws of respiration 
of Haggard and Henderson in the following simplified terms: 
“(1) With a constant carbon dioxide tension, ventilation will vary 
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directly with the carbon dioxide output, and (2) with a ccHistant 
carbon dioxide output, ventilation will vary inversely as the carbon 
dioxide tension.” 

In the blood the reaction (hydrogen ion concentration, H*) is 
represented by the balance between the carbonic acid and bicar¬ 
bonate : H*=K • Th® fraction ^ value of about 

and K is a constant eqiuding 7 x 10*^. If we add acid to the 
blood we drive CO, from the bicarbonate and form more carbonic 
acid. This increases the GO, in the blood and increases the ventila¬ 
tion until not only is the extra CO, washed out but the ventilation is 
maintained at a rate that will keep the CO, lower than normal. If 
the denominator of the fraction (BHCO,) is cut in half by the acid, 
the numerator (HjCO,) will be cut in half by increased ventilati<m, 
which lowers the percentage of CO, in the alveolar air and conse¬ 
quently keeps it low in the blood. The respiratory center is deli¬ 
cately adjusted at a certain fixed reaction (hydrogen ion concentra¬ 
tion) of the blood and any tendency toward increased acidity either 
due to CO, or to fixed acids causes increased respiration. As a result, 
the volatile, easily removable acid, CO„ is expelled until the reaction 
becomes normal once more. 

It is possible to add a good deal of acid to the weakly alkaline 
blood before it will turn acid to litmus paper. The bicarbonates 
unite with the acid, releasing CO, which escapes from the blood. 
This is an example of a buffer substance which helps keep the reac¬ 
tion almost neutral Among the other important buffers of the blood 
are the phosphates and the proteins which can act as weak acids or 
weak alkalies. 

In addition to these buffers, the kidneys are able to excrete large 
amounts of acid radicles, chiefly acid phosphates, when properly 
stimulated by an increasing tendency toward acidity in the blood or 
by a condition of oxygen want. They form ammonia in sufficient 
quantity to unite with these acids and excrete them in this combina¬ 
tion. The intestines also are able to help in eliminating some acids, 
and the liver also may help. An additional supply of bases can be 
mobilized from the bones and other tissues to help neutralize acids. 

Conversely, if alkalies are added to the body the CO, ex<^etion 
will be diminished and the kidneys will strive to excrete more bases. 

The most striking form of acidosis occurs in severe diabetes when 
the fats are incompletely oxidized because the body is unable to 
oxidize carbohydrate at the same time. Aceto-acetic and B-hydroxy- 
butyric acids are formed in large amounts. They diminish the 
bicarbonate reserve in the blood and cause an increased ventilation, 
the well-known slow deep breathing of diabetes called Kussmaul 
breathing, or air hunger. At the same time the kidneys are doing 
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their best to excrete these acids in combination with newly formed 
ammonia and the bases are being mobilized from the bon^ 

The acidosis of severe nephritis is caused by the inability of the 
damaged kidney to excrete the acids which are the normal .products 
of some of the foods, especially the proteins. In treating such a 
nephritic acidosis some clinicians have given too much allodi. This 
excess could not be excreted any better than the adds, so the patients 
were forc^ into an alkalosis. 

In the rare disease of tetany, caused by insufficiency of the para¬ 
thyroids, there is always a tendency toward alkalosis. A type of 
compensatory alkalosis is also found in the process of adaptation 
of mountain climbers to high altitudes. Very deep breathing, either 
voluntary or as a result of surgical shock, can cause a marked alka¬ 
losis on account of the washing out of CO, (Acapnia) and the 
kidneys may compensate in such a manner that the CO, curve of the 
blood may suggest an acidosis instead of the true alkalosis. There 
is no one test of CO, content of blood or fH of blood that tells the 
whole story. 

In addition to these extreme cases above mentioned, there is a con¬ 
stant delicate adjustment throughout the day. Thus a meat diet 
with its extra tendency toward acid end products causes a slight 
change in alveolar CO,. After food enters the stomach there is an 
excretion of hydrochloric acid into this organ, and this loss of acid 
from the rest of the body must be balanced. A few hours later 
there is an outpouring of alkali into the intestines, and this in turn 
must be compensated. One of the most striking outpourings of 
adds comes when a man takes violent exerdse. Large amounts 
of lactic add are formed and these cause an acidosis mudi greater 
than that usually found in diabetes. It is compensated by the body 
in a short time, and later the lactic add is partly oxidized, but chiefly 
refonned into glycogen. 
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PABT II 

RosnaATioNr in Disbame 

The most striking clinical manifestations of disturbance of the 
respiration are dyspnea, orthopnea, and cyanosis. Meakins has 
defined dsypnea as “the consciousness of the necessity for increased 
respiratory effort.” Means (1) has described its causation in the 
following words: “Dyspnea will occur whenever the repiratory 
mechanism can*not with ease functionate to the extent that bodily 
processes require.” 

The patient usually refers to his respiratory embarrassment as a 
shortness of breath or poor wind. This is first noticed when he 
exercises and finds himself out of breath much sooner than he had 
expected from his previous experience. As the condition progresses, 
the dypsnea is elicited with smaller and smaller amounts of exer¬ 
tion. One of the simplest measures of respiratory efficiency is stair 
climbing. Careful history taking may elicit such facts as these: 
“ The patient lived three flights up in a tenement. Before July, 
1926, he had been able to climb these stairs without stopping. Li 
July he noticed shortness of breath and was obliged to pause at the 
top of each flight in order to catch his breath. By August he was 
climbing very slowly and sitting down on the stairs to rest. Now, 
in September, he can not leave his tenement and is short of breath 
whenever he leaves the bed. Even in bed, he is not comfortable 
unless propped up with many pillows. His friends tell him that his 
lips and finger tips are blue.” 

There are several clinical varieties of disturbances of breathing. 
Tachypnea is rapid breathing; hyperpnea, deep breathing, or 
extreme ventilation. This is best seen in the “ air hunger ” (Kuss- 
maul breathing) of diabetic acidosis. Here the respirations are 
slow and deep, the type that gives the greatest ventilation of the 
alveoli per minute. A rapid, shallow type of breathing is notori¬ 
ously inefficient in oxygenating the blood. 

Some few patients can lie flat on their backs when suffering from 
considerable degrees of dyspnea, but most of them ask for back rests 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



No. 2 


DU BOIS—^RESPIRATION 


257 


and pillows. This is called orthopnea, the type of dyspnea in 
which the patient must sit up in bed or even in a chair. At first 
this seems unnatural because most of us sleep flat in bed, and we 
know that metabolism is increased about 10 per cent by sitting 
upright in a chair. As a matter of fact, the semireclining portion 
of the steamer diair or back rest involves no increase in metabolism 
over the flat position. It makes breathing much easier from a 
mechanical standpoint and helps the accessory muscles of respira¬ 
tion. There is an upward pressure on the diaphragm when the 
subject is flat on his back. This is due to the weight of the abdomi¬ 
nal organs, especially the liver. If there happens to be a collection 
of fluid in the abdomen (ascites), or a marked distension of the 
stomach and intestines, this pressure is greatly increased. Under 
such conditions the diaphragm and heart may be shoved so high 
that the apex beat is felt in the third intercostal ^ace instead of 
the fifth. As soon as the patient is propped up in bed gravity shifts 
the pressure into the pelvis, where it does little harm, and the 
weight of the liver pulls the diaphragm downward. The vital 
capacity is increased and consequently the reserve power of the lungs 
also. With the improvement in the action of the heart and the 
increase in respiration, the flow of blood into the thorax is facili¬ 
tated. Anything that helps the circulation will also help the lungs. 

One striking evidence of impaired respiration is Cheyne-Stokes 
breathing. A peculiar rhythm appears and periods of apnea are 
followed by waves of deep breathing. This is best appreciated if 
you yourself try to copy the rate and depth of respiration. After 
the period of apnea you find yourself imitating first a small inspira¬ 
tion followed by larger and larger excursions until finally they 
become very deep. About the time you are dizzy from overventila¬ 
tion the patient’s respirations wane and finally cease. Then comes 
a period of absolute cessation which may last half a minute or even 
a minute and you feel as if you could hold your breath no longer. 
Then the breathing is resumed and the blood oxygenated once more. 
The patient is usually anxious and restless during the period of deep 
breathing. He is quiet during the apnea and perhaps these short 
intervals are the only moments during which he is able to sleep. 

The picture given above is found only in the extreme cases of 
cardiac or renal disease. Milder grades are frequently encountered 
in which the rhythm can be discerned only on careful observation. 
The phenomenon is important because it is always a sign of incom¬ 
plete oxidation of the blood and tissues, anoxemia. 

We are not quite certain as to the exact causation of Cheyne- 
Stokes breathing, but the explanation of Douglas and Haldane seems 
the most probable. They believe that the respiratory center is 
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raidered more excitable by oxygen want, and this makes it more 
sensitive to an accumulation of carbon dioxide. Normally the center 
acts smoothly and responds quietly and efficiently to moderate fluc¬ 
tuations in the CO 2 by damping any sudden changes in somewhat 
the same manner as the flywheel of an engine. When, however, 
the center is rendered more sensitive this flywheel action is lost, 
and the center, which is always bathed with a certain amoimt of 
CO 2 ) responds vigorously when the oxygen pressure in the blood falls 
below a certain level. As the respirations increase in depth the 
blood in the lungs is better oxygenated, but it takes several seconds 
for this blood to reach the center. A few seconds later the oxygen 
want is gradually relieved, the sensitivity to CO 2 diminished, and 
the stimulus finally abolished. Now in the period of apnea, the 
center begins to receive blood poorer and poorer in oxygen and 
finally the threshold of response is once more attained. Thus we have 
rythmic instead of regular breathing. 

Cyanosis, a blue tinge to the skin and mucous membranes, always 
means an excess of reduced hemoglobin. It may be so marked that 
the patient is a deep blue color, ‘^almost black in the face.” Any 
layman can recognize such an extreme case, but it takes an ex¬ 
perienced observer to detect the slighter degrees. The medical stu¬ 
dent may get the impression that the color is unusually good, but if he 
observes carefully he notes a faint bluish tinge of the lips, finger 
tips, nose, and malar regions. Faint cyanosis of the finger tips is 
best demonstrated by placing your ewn fingers in between those of 
the patient and comparing the colors in a good light. 

Lundsgaard (2) has shown that the chief factor in producing 
(^anosis is the absolute concentration of reduced hemoglobin in the 
blood. The rare conditions of methemoglobinemia or sulphemo- 
globinemia may occasionally contribute to the blueness, but in ordi¬ 
nary diseases they are of little importance. 

Normal blood contains in round numbers about 20 volumes per 
cent of oxygen, arterial blood about 19 volumes per cent, venous 
blood about 14 volumes per cent. Therefore, arteriid blood (A) 
contains 1 volume per cent reduced hemoglobin and venous blood 
(V) 6 volumes per cent. We can assume for purposes of calcula¬ 
tion that the capillary blood (C) is about halfway between the two, 

“C, or, under normal conditions, (C)3.6 

When the figure for the capillary blood reaches 6-7, about twice the 
normal, cyanosis makes its first appearance. Such a condition is 
reached if about one-third of the blood passing through the lungs 
is unaerated. 
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The actual percentage of the hemoglobin in the reduced form is of 
less importance than the absolute amount. Thus patients with 
anemia whose blood contains 25 per cent or less of the normal amount 
of hemoglobin seldom show cyanosis because there is never a suffi¬ 
cient amount of reduced hemoglobin. On the other hand, a person 
suffering from the rare disease of polycythemia with much more 
hemoglobin than normal shows cyanosis on slight provocation. 

There are other factors than reduced hemoglobin but all are of 
minor importance. The thickness of the epidermis is one of these, 
as we can best realize from the fact that the blue color is first appar¬ 
ent under the thin skin of the malar eminences and tip of the nose. 
The natural pigment of the skin and color of the blood plasma are of 
some importance. The color that we see is due chiefly to the blood 
in the capillaries; therefore, it depends to a certain extent on their 
number, their length and width. It is obvious also that if the blood 
assumes its venous character early in its passage through the capil¬ 
laries, the blue color will be intensified. Unfortunately, we have 
no means of making exact analyses of the capillary blood in its short 
passage through the tissues. 

The diseases in which cyanosis appears will be discussed more 
fully in the following pages. Lundsgaard and Van Slyke (2), in 
their admirable monograph on cyanosis, have expressed in mathe¬ 
matical form the relative effects of the different fundamental causes. 
They call attention to the amount of hemoglobin deoxygenated in 
its passage from the arteries to the capillaries. This is proportional 
to the total metabolism of the individual tissues and varies with the 
level of the basal metabolism and the functional activity of the part 
and of the whole body. They discuss the fraction of blood shunted 
through totally unaerated channels in the lungs or through abnormal 
communications between right and left hearts. The most important 
cause seems to be that fraction of total hemoglobin passing in reduced 
form through aerated portions of the lungs. These portions of the 
lungs may be called aerated and yet contain air so small in amount, 
or so poor in composition, that they do not serve their usual function. 
On the other hand, the blood may be of such nature that it can not 
absorb the normal amount of oxygen or the walls of the alveoli may 
be sufficiently altered to prevent the gaseous exchanges from taking 
place with their normal rapidity. 

0 

Mechamcal obstructions to rcspiraUon 

To the average practitioner the term “respiration in disease” 
suggests little more than a mere enumeration of the number of res¬ 
pirations per minute. As a matter of fact, the rate of respiration 
80068—28-i 
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is of little importance, but the total amount of air breathed during a 
given period is of great importance. We should train ourselves to 
think in terms of effective ventilation and consider the number of 
liters of air which reach the alveoli per minute. 

Disturbances to respiration may originate in the upper air pas¬ 
sages. If a nursing baby suffers from an obstruction in the naso¬ 
pharynx due to adenoids he can not breath through his nose while 
at the nipple. As a result, he first tries to nurse and then tries to 
breathe and neither process is entirely satisfactory. At the other 
extreme is the infant with hare lip and cleft palate. In his case, the 
air passages are so wide that he can not exert any suction and he 
may starve if not fed artificially. 

Older children with adenoids find such difficulty in breathing 
through the nose that they become mouth breathers and this produces 
the well-known effects on the shape and expression of the face. It 
seems also to predispose the children to infections of the upper 
respiratory tract and ears. All physicians know the dangers of 
mouth breathing and yet many pay no attention to this when it occurs 
in their fever patients. For example, in typhoid fever it is impor¬ 
tant to give the patient large amounts of food and drink. The patient 
will not take these because he has no appetite. The chief reason he 
has no appetite is that his mouth is dry and his lips and tongue 
cracked. The lips and tongue are cracked because he is breathing 
through his mouth, and he is breathing through his mouth because 
his nose is stopped with dried mucus. A skillful nurse can keep the 
nasal passage free and restore the mouth to its normal condition. 

The effects of an obstruction to respiration are easily demonstrated 
when a man wears a gas mask. One of the great problems of war is 
the resistance to breathing found in all such appliances. A con¬ 
siderable amount of effort is required to draw the air through valves, 
tubes, and chemicals and expel it through the flutter valve. It is 
possible to construct a mask with low resistance, but this will not 
give protection against high concentrations of lethal gases or last 
more than a few minutes against low concentrations. A good mask 
necessarily has a fairly high resistance. This is scarcely notic€>d 
by the wearer when he is at rest, but when his respiratory voliune 
per minute is increased by running or serving guns the distress may 
become acute. Many a poor soldier has mistaken these symptoms of 
dyspnea for those of gas poisoning and has tom off his mask think¬ 
ing it defective in protection against the gas. 

Obstructions may occur anywhere along the respiratory passages, 
but the point of greatest danger is the narrowest portion, the rima 
glottis. Here, between the vocal cords, nature has left but a small 
factor of safety, and it only takes a tiny foreign body or insignifi¬ 
cant-looking diphtheritic membrane to cause symptoms. If the 
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obstruction be very small the respiration becomes deeper and slower 
and there is little interference with the aeration of blood. When the 
obstruction is increased the dyspnea becomes greater, and the respi¬ 
ration becomes shallow and rapid and cyanosis appears. The respira¬ 
tory center is greatly stimulated by the accumulating CO 2 , but it is 
also weakened by the scant supply of Oj. This anoxemia of the 
respiratory center in itself tends to produce rapid shallow’ breathing 
which happens to be the worst type for such an emergency. Finally 
the vicious circle dauses exhaustion of the center and death. 

If a foreign body or new growth obstructs only one bronchus the 
air is shut off from one or more lobes, but the blood may continue to 
flow through this unaerated portion. This blood receives no fresh 
oxygen and, therefore, when it mingles with the blood from the 
normal lobes it reduces the oxygen content of the mixture and cya¬ 
nosis results. The oxygen deficiency may or may not be serious, but 
in either case it can not be relieved by excessive ventilation of the 
good lobes. The blood that passes through these good lobes can take 
up very little more oxygen than usual because it is about fully satu¬ 
rated even with quiet respiration. Matters are different, however, 
with the COg on account of the difference in the shape of its absorp¬ 
tion curve. The excess of COg resulting from the admixture of 
unaerated blood is removed by a little hyperventilation of the good 
lobes. 

The type of obstruction most often observed in the clinic is that 
due to the accumulation of fluid in one or both pleural cavities. In 
the case of a imilateral pleurisy with effusion the fluid may collect 
fairly rapidly and fill the greater part of the cavity. The lung 
shrinks on accoimt of its elasticity, no longer feeling the pull of the 
normal negative pressure. When the chest is half full of fluid the 
lung is crowded into the upper half of the thoracic cavity and is 
pressed toward the mid line. With greater amounts the lung shrinks 
down to a small mass of unaerated tissue near the hilum. Fortu¬ 
nately, the blood supply from the pulmonary artery is shut off at 
the same time as the air, and practically all the blood from the fight 
heart goes through the unaffected lung. Therefore, there is no 
mingling of unaerated with aerated blood and cyanosis is not a 
prominent symptom. There is, of course, some embarrassment of 
respiration because the heart and mediastinum are pressed toward 
the imaffected side. The functionating tissue is diminished by one 
half, but this is usually within the factor of safety for this organ, 
and there need not be much distress when the subject is at rest. 
Symptoms can appear with great rapidity if he increases the demand 
for oxygen by exercise, such as walking up stairs. Dyspnea may 
even be present when the man is at rest if his heart and remaining 
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lung are not in good order, or if he is suffering from anemia or 
fever. 

One of the most dramatic caused of dy^nea is a spontaneous 
pneumothorax. A man who appears to be in good hMlth suddenly 
feels a pain in his chest and becomes distressingly short of breath. 
He has ruptured a small abscess or tuberculous area, or even a nor¬ 
mal vesicle on the surface of the pleura and the air has escaped 
into the pleural cavity until the lung has shrunk into a small airless 
mass near the hilum. The heart and mediastintun are displaced, 
the diaphragm is depressed on the affected side, and the intercostal 
spaces may be bulged outward by the unaccustomed positive pressure 
within the thorax. The symptoms are acute and urgent because 
the body has not had time to accustom itself to the new conditions. 
If an artificial pneumothorax is produced gradually the symptoms 
are no greater than in the case of a pleurisy with an effusion. Many 
patients with tuberculosis confined to one lung are greatly benefiited 
when this lung is kept at rest by means of injections of air into the 
pleural cavity. These are repeated every few v^ks, as the air is 
slowly absorbed, and the pneumothorax may be maintained for a 
year or more. 

The total volume of respiration is practically imchanged by the 
induction of such a pneumothorax, provided that the remaining lung 
is in good condition. This means that the ventilation in the healthy 
side is perhaps doubled. Such a pneumothorax may relieve a 
dyspnea due to the circulation of blood through a diseased and 
unaerated portion of the lung. 

If ordinary air is used for the insufflation, it tends to come into 
equilibrium with the gases contained in the alveoli of the lung. 
The soluble, readily diffusible CO, passes into the pleural cavity 
imtil it reaches about 7.5 per cent, while the excess oxygen of the 
insufflated air diffuses more slowly into the lung. As a result, the 
volume of the pneumothorax increases for about an hour and the 
patient may suffer his greatest distress at this time. This oould 
perhaps be obviated if the pneumothorax were produced by means 
of a mixture approximating alveolar air in its composition. 

Matters are quite different when there is an open communication 
between the pleural cavity and the outside air. Here the size of the 
opening in its relationship to the size of the glottis is of greatest 
importance. During inspiration the air rushes into the pleural cav¬ 
ity through the artificial opening which competes with the normal 
channel via the glottis into the interior of the limgs. Evarts Graham 
(3) states that some air will enter the lungs, even if there are open¬ 
ings in both chest walls with a combined cross section greater than 
that of the glottis. He has shown that life is possible under such 
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conditions and has removed some of the apprehensiim that was 
caused by the rare necessity of operating on both pleural cavities. 

Normally there is a negative pressure in the pleural cavity amount¬ 
ing to 5-9 nullimeters of mercury at the end of inspiration and 3-7 
millimeters at the end of expiration. With a small opening in one 
chest wall the air enters and causes a partial collapse of the lung, 
with a deviation of the mediastinum to the otherwise unaffected side. 
Graham states that with moderate changes there is not very much 
difference between the pressure on the two sides. He points out the 
fact that a unilateral open pneumothorax wiU result in death if the 
opening be made sufficiently large, and insists that the important 
factor is the relationship of the size of the opening to the vital 
capacity of the patient. 

Every pneumothorax encroaches upon the factor of safety in the 
longs. If other abnormal conditions, such as pneumonia or heart 
disease or general toxemia, have already lowered the vital capacity, 
they have pari passu diminished the factor of safety. A normal man 
with a normal vital capacity can tolerate a wide opening in his chest; 
a patient toxic in pneumonia and with several lobes consolidated runs 
a grave danger in any thoracotomy. Surgeons learned this by bitter 
experience during the influenza epidemic. They now try to wait until 
the pus has been walled off and the peak of the toxicity has passed 
before drainmg an empyema, and they usually make every effort to 
close the opening, or at least diminish its size. 

There are several factors outside of the pleural cavity which can 
diminish the amount of air entering the lungs. Any constriction to 
the lower ribs or abdomen will dimini^ the vital capacity. When 
planning military equipment it is necessary to bear this important 
point in mind. In civil life women could formerly tolerate tight 
corsets during their ordinary activities, but they could not exercise 
in them. A similar embarrassment to respiration is furnished by 
abdominal obesity, particularly when the subject is flat on his bac^ 
The presence of large amounts of fluid in the abdomen have a simi¬ 
lar effect, pressing the diaphragm much higher than normal. Here 
the semireclining position of the body affords some relief by drain¬ 
ing more of the fluid into the lower al^omen where it does less harm. 
Even in this position, the arched and distended abdominal wall 
presses against the lower ribs. 

Gas in the intestines, if excessive in amount, is almost as bad as 
fluid. There is no more distressing complication of pneumonia than 
abdominal distention. In typhoid fever the same amount of gas 
causes less trouble because there is no consolidation of the lung and 
not 80 much damage to the circulatory system. 
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Lobar pnewnonia 

Lobar pneumonia is a disease in which all parts of the hsemato- 
respiratory system are affected. There are changes in the lungs, 
blood, and circulatory system. The most striking change is the 
consolidation of one or more lobes with an exudate which fills the 
alveoli and blocks the entrance of air. In the early stages of such 
consolidation many of the blood vessels may remain patent and serve 
for the transmission of a considerable amount of unaerated blood 
which leaves the lobe in very much the same condition as it was 
when it left the right heart. This blood, low in oxygen, high in car¬ 
bon dioxid, mingles in the left heart with blood from the unaffected 
lobes. The mixed arterial blood is therefore low in oxygen. No 
amount of superventilation of the good lobes can cause any signifi¬ 
cant increase in the oxygen of the blood which passes through them 
and they can not compensate for the deficiency caused by the consoli¬ 
dated lobe. They can, however, diffuse off more CO 2 than normal, on 
account of the shape of its dissociation curve, and this more or less 
compensates for the loss of function in the bad lobe. There results a 
condition of anoxemia which is often very striking and very detri¬ 
mental to the general welfare of the patient, making him less resist¬ 
ant to infection. Meakins advocates the administration of oxygmi 
to every pneumonia patient, starting early in the disease. He uses a 
face mask for this purpose, cleaning it at frequent intervals. 

In the early stages of pneumonia the pain of the pleurisy leads 
to rapid, shallow breathing, and this in itself tends to produce oxy¬ 
gen want. The air of the dead space assumes a large share of Hie 
total ventilation and the proportion of fresh air breathed at each 
inspiration becomes smaller. 

In the later stages of pneumonia the circulation of blood through 
the areas of gray hepatization almost ceases. There is no longer 
any significant mingling of unaerated with aerated blood, but by 
this time other factors have assumed greater importance. The 
prognosis in lobar pneumonia is largely dependent on the amount 
of lung tissue involved and on the general physical condition of 
the patient. If several lobes are involved there is a considerable 
encroachment on the factor of safety. The circulatory system may 
also suffer from the toxemia. There may be enough bronchitis to 
interfere with the aeration of blood in portions of the lungs which 
are not consolidated. In the final stages, edema of the lungs may 
complete the picture. 

There does not seem to be any significant change in the dissocia¬ 
tion curves of the hemoglobin for oxygen and carbon dioxide and 
it is doubted if methemoglobin or sulphhemoglobin plays any im¬ 
portant part in causing the cyanosis. The cyanosis is proportional 
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to the extent of the oxygen unsaturation. In some cases of pneu¬ 
monia the hemoglobin in the arterial blood is only 80 per cent 
saturated with oxygen as contrasted with the normal 95 per cent. 
Such patients usually show marked cyanosis. As a rule there is no 
increased retention of COj, but when this is present it tends to 
dilate the capillaries and increase the depth of the blue color. 

The lack of oxygen has a deleterious effect on many important 
organs of the body, notably the brain and respiratory center. 
Meakins (4) performed an experiment on himself, inhaling nitrogen 
until the oxygen saturation of the arterial blood was acutely reduced 
below 80 per cent. Mental confusion and spontaneous incoordina¬ 
tion appeared, but commands were automatically obeyed. This re¬ 
sembles the mental state of pneumonia patients seriously ill and it 
also reminds us of the phenomena of oxygen want in aviators. 

The effect of oxygen want on the respiratory center is even more 
disastrous. At first there are efforts at increased breathing, but 
finally the respirations become rapid and shallow and there is no 
longer any response to an increase in GOg, the one substance that 
always produces an immediate answer from the normal respiratory 
center. 

Respiratory phenomena in lobar pnemnonia, broncho-penumonia, 
and bronchitis are complex and are the resultants of many factors. 
We must remember that we may be confronted with the picture of 
oxygen want or of oxygen want plus increased carbon dioxide in 
the blood. This causes great dyspnea and cyanosis. We may have 
oxygen want with low carbon dioxide in the blood. This causes 
an ashen gray color with little dyspnea, and the patient may feel no 
more distress or apprehension than is found in the anoxemia of 
aviators or of men poisoned with carbon monoxide. Finally, there 
are the other factors of limited depth of respiration due to pain in 
the chest, or empyema or distended abdomen. There is the distress 
caused by coughing, delirium, or too frequently repeated physical 
examinations by physicians, all being factors which increase the 
demand for oxygen by the tissues. 

Emfhysema 

Emphysema is a condition very commonly found as an accom¬ 
paniment of chronic pulmonary diseases of all sorts. The exact cause 
is unknown but seems to be associated with an inherited defect in the 
elastic tissue of the lung and augmented by any factor which causes 
increased expiratory efforts. The walls between the alveoli become 
thinner and many ^sappear, thus making large blebs and diminish¬ 
ing the alveolar surface and also the capillary bed. The elastic 
tissue is partially replaced by fibrous tissue. This process affects 
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chiefly the very portions of the lungs which usually distend most 
with respiration, namely, the lower and anterior margins. This 
causes a widening of the lower thorax with flaring of the ribs and a 
marked diminution in their excursions. The patients show chronic 
(^anosis, often of extreme degree. They are fairly comfortable 
except on exerti(m. 

It is obvious that there are many factors which interfere with the 
respiratory function. The diminution of alveolar surface area, the 
loss of capillaries, and the thickening of the alveolar walls all tend 
to cut down the exchange of gases. Even more important is the loss 
of elasticity in those portions of the lungs which should be most 
expansile. The lungs no longer distend on inspiration like an 
accordion because their lower portions now resemble a distended 
paper bag. There is less churning and mixing of air in the lungs 
and a stagnation results in the alveoli. These contain a higher 
percentage of CO 2 and lower percentage of Oj than normal. Since 
the process is only gradually progressive the body has time to ad¬ 
just itself to this bad atmosphere. The oxyhemoglobin dissociation 
curve shifts slightly to the left and thus permits the hemoglobin to 
absorb more oxygen from the alveoli than, would be the case with 
normal people whose alveolar oxygen was at the same low leveL 
This effect is aided and abetted by the increase in hemoglobin which 
usually accompanies emphysema. There is also an adjustment to the 
chronic retention of COj, and the tendency toward gaseous acidosis is 
compensated by an increase in the bicarbonate reserve. The body 
seems to accustom itself to the higher percentage of CO* in the 
tissues. 

When a normal man breathes increasing percentages of OOj the 
respiratory center responds by a steadily increasing total ventila¬ 
tion of the lungs accomplished chiefly by an increased depth of 
each respiration, since the rate tends to increase only when the maxi¬ 
mum depth of respiration for that individual has been reached. In 
emphysema an increasing percentage of COg in the inspired air has 
relatively little effect because the subject is accustomed to a high 
COj content in alveolar air and tissues. Finally, however, when 
the patient has reached a COg percentage somewhat higher than 
his accustomed level he tries to respond by greater respiratory ef¬ 
forts. It is difiicult for him to secure any greater depth of respira¬ 
tion on account of the loss of elasticity of lungs and chest wall. 
His respiratory distress then suddenly becomes even more acute 
than that of the normal man. 

Pvimonary t^eroulam 

In the mild case of pulmonary tuberculosis with only slight lung 
involvement there is no reason to expect respiratory changes other 
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than those produced by fever. Even in some of the cases with 
extensive pulmonary involvement there is little change in the oxygen 
and carbon dioxide content of the arterial blood. Other cases may 
show marked divergences from normal and the respiratory finding 
may be as varied as any of the other phenomena of this disease. 

Dautrebande, according to Meakins (4), has studied the blood gases 
of a number of patients with tuberculosis. In most of them the 
oxygen saturation of the hemoglobin was practically normal In 
one man whose condition was going steadily downward the satura¬ 
tion fell from 97 per cent to 84 per cent the day before his death. 
This was complicated by a marked anemia (Hb. 42 per cent) and 
the tissues must have suffered from oxygen want. It is interesting 
to note that in this patient the ordinary methods of physical examina¬ 
tion of the chest failed to reveal any anatomical changes during 
this period of marked physiological change. 

In the modem ti'eatment of pulmonary tuberculosis great efforts 
are made to secure rest for the affected lung or lungs. If only one 
lung be involved we can resort to the method of artificial pneumo¬ 
thorax already described, or can cut the phrenic nerve on that side in 
order to paralyze that half of the diaphragm. A spontaneous 
pluerisy with effusion may have a similar effect. Some say that it 
is also possible to rest one lung by having the patient lie on a flat bed 
on the affected side with a pillow under his lower ribs. The ordinary 
bed sags in the middle and the patient lying on one side usually 
has his head and shoulders on the pillow. This curves the middle 
of the spine downward and compresses the ribs on the upper side of 
the body. Such a patient does most of his breathing with the lung 
nearest to the bed. 

The respiratory excursions of both lungs are kept at a minimum 
when the patient is under basal conditions, motionless in bed and 
without the stimulus of food. There is evidence to show that the 
metabolism is not increased when the patient lies propped up in 
bed. McCann (5) has studied the effect of foods on the respiration. 
All food has some specific dynamic action in increasing the total 
metabolism. This is very slight in the case of fat, but protein or 
carbohydrate in large amounts can iucrease the metabolism 20 to 80 
per cent for several hours. Carbohydrate metabolism is characterized 
by a particularly large CO, elimination in relationship to the O, 
consumption because its quotient is unity (1.00). Since CO, is the 
chief stimulant to respiration the effect of carbohydrate is particu¬ 
larly marked. The lesson drawn from this by McCann is that if we 
wish to keep the work of the lungs as low as possible we must avoid 
excessive amounts of protein and especially carbohydrate. The diet 
for tuberculosis should contain a relatively large proportion of fat 
and it should not be greatly in excess of the caloric requirements. 
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Anemia 

With sudden loss of large amounts of blood the r^piratory distress 
may become very great before half the hemoglobin has left the body. 
On the other hand, in a slowly progressive anemia the hemoglobin 
may drop to 30 to 40 per cent of the normal before the patient is 
forced to stop work and he may be quite comfortable in bed with only 
15 per cent hemoglobin. 

If we analyze the arterial blood in a moderately severe case of 
anemia, with, say, 35 per cent hemoglobin, we find the percentage 
saturation with oxygen at about its normal level, 95 per cent. The 
tissues are bathed in plasma and it is the oxygen of the plasma that 
counts. Now this depends not on the total amount of oxygen in the 
blood but on its percentage saturation and we have just seen that 
this is normal. Therefore the fiuid that is sent to the cells bathes 
them with a normal tension of oxygen. This must, however, be 
diminished rapidly because the total amount of Dxygen carried is 
small. In the patient with 35 per cent hemoglobin each 100 cubic 
centimeters of blood carries only 35 per cent of the normal amount of 
oxygen. Normal blood is usually robbed of almost a third of its 
oxygen in passing through the tissues. Therefore the patient with 
35 per cent hemoglobin could supply just about enough oxygen if 
his blood were completely deoxygenated in its passage through the 
capillaries. 

This would not give much leeway for exercise. The patient with 
less than 30 per cent hemoglobin would require additional means of 
adaptation. There is usually an accelerated pulse rate in anemia 
and probably an increased blood flow per minute. Perhaps this is 
helped by the diminished viscosity of the blood. It would seem also 
86 if the tissues were able to acclimatize themselves to the lowered 
oxygen tissues and carry on their functions at a low but fairly 
efficient level. 

Cardiac dieease 

In cardiac disease the amount of respiratory distress depends 
chiefly on the congestion of the lungs. This in turn depends 
largely on the efficiency of the myocardium. One factor in producing 
damage to the myocardium is lack of oxygen due to interference with 
respiration. This completes a vicious circle. 

Little or no effect on respiration results from a few premature 
beats or ventricular extra systoles. There may be no change in the 
percentage saturation of oxygen of the arterial blood in a case of 
marked tachycardia or aimicular fibrillation. There may be striking 
valvular lesions with loud murmurs and still no change in the oxy- 
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gen saturation or carbon dioxide content of the blood. If the 
myocardium is strong enough to maintain compensation there may 
be no respiratory symptoms. 

As soon as the cardiac irregularity, or valvular lesion, or damage 
to heart muscle progresses to a point where the circulation is impeded 
respiratory trouble makes itself manifest. If the blood tends to 
collect in the pulmonary circuit, the blood vessels, particularly at 
the bases, are congested, and the capillaries encroach upon the alveoli, 
which may be more or less filled with fluid. This causes stagnation 
of bad air in parts of the lungs and increases the distance between 
the blood in the pulmonary capillary and the air refreshed at each 
tidal respiration. Such an interposition of fluid and dead space 
makes it particularly difficult to maintain the absorption of oxygen. 
Carbon dioxide is so much more soluble in fluids that its elimination 
is not nearly so much hampered. Another factor which helps the 
elimination of CO, is the shape of its dissociation curve. Thus it 
may happen that with pulmonary congestion or edema there may 
be a very considerable diminution in the oxygen saturation of the 
arterial blood and at the same time a normal or even diminished 
carbon dioxide content. 

With the more serious grades of auricular fibrillation or mitral 
stenosis or myocardial weakness the stage of decompensation is iisu- 
ally accompanied by a decreased rate of blood flow. Thus, some 
patients whose blood flow is normal at 7 to 8 liters per minute when 
compensated, show only 3.5 to 8 liters per minute when suffering 
from cardiac failure. With this slowing of the general circulation 
the blood is more completely robbed of its oxygen in the systemic 
capillaries and comes back to the lungs very low in oxygen and very 
high in CO,. The lungs are congested and have great difficulty in 
diffusing the CO,, and even more difficulty with the O,. In such a 
case the saturation of oxygen in the arterial blood may fall to 85 or 
even to 75 per cent. The carbon-dioxide content may rise, but if 
there has been sufficient increase in pulmonary ventilation the CO, 
may be normal or even diminished. As a rule there is not much 
change in the shape of the dissociation curve, but Peters and Barr 
(6) have found some cases in which the CO, curve is flatter fh^Ti 
normal. The change in the pH of the blood does not seem to be an 
important factor in most cases of decompensation. 

Mechanical factors tend to limit the efficiency of respiration. The 
vital capacity is decreased in heart disease, and the extent of this is 
roughly proportional to the degree of decompensation. Binger has 
shown that the total lung capacity is relatively smaller than in nor¬ 
mal individuals, and that the mid-capacity and residual air form 
relatively larger portions. The diminution affects chiefly the reserve 
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and complementary air. This means that the depth o| respiration 
is sharply limited, and even if it be sufficient to meet the n^ds of 
the patient at rest it can not accommodate itself to the increased 
demands of exercise. This is due largely to the congestion of the 
lungs, with its decrease in alveolar capacity, or perhaps to a restric¬ 
tion of the points of the Hering-Breuer reflex. There is some evi¬ 
dence which points to a decreased elasticity of the lungs due to 
vascular turgescence. 

In addition to all of these the patient may be suffering from a 
collection of fluid in one or both pleural cavities or in the abdomen. 
In many cases the liver is greatly increased in size, and its tender¬ 
ness may be a factor as well as the abnormal distension of the 
intestines with gas. The impairment of the circulation and the 
resulting anoxemia damage to a certain extent all of the tissues of 
the body. This is well illustrated in the response of the kidneys to 
the effects of digitalis. When a sufficient amount of the drug has 
been given to improve the circulation the urinary output, which may 
have been less than half a liter a day, suddenly increases to 3, 5, 
or even 10 liters a day as the edema is removed like magic. 

Congenital heart disease is a chapter by itself. The condition is 
far from common, and it is rare to find adults with enough disturb¬ 
ance in the circulation to cause dyspnea and cyanosis. If there 
is a large communication between the ventricles or between the aorta 
and pulmonary artery, we might expect a shunt which would allow 
some of the blood to enter the systemic circulation without having 
passed through the lungs. Apparently this does occur in a few cases, 
but it is difficult to see why the blood should flow from the pul¬ 
monary circuit with its low pressure into the aorta, where the pres¬ 
sure is much higher. It is possible that the pressure relationship 
may be changed by stenoses. 

[To be condniied] 
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MEDICAL ASPECTS OF HAVAL AYIATIOE 
By F. Cbbbs, Commander^ Medical Corps. United States Nayy 
Fobewobd 

Aeronautical development during the last two decades has been 
remarkable, and, coincidently with this progress, medical officers 
have found it necessary to study various mental and physical prob¬ 
lems peculiar to aviation. Aviation medicine now is in the pioneer 
stage, but is rapidly becoming an essential and important branch 
of preventive medicine. It embraces finding and eliminating 
casualty-producing i^ctors among fliers. 

Man has been adjusting himself to constantly changing environ¬ 
ments and combating disease to prolong life and make it happier 
by physical improvement. Men are now adjusting themselves to 
unusual conditions found only in the air; they are in an unnatural 
element. Remarkable advances have been made by aeronautical 
engineers in the design and construction of planes and engines, but 
only recently has serious consideration been given to flying personnel. 
It is only since the end of the World War that attention has turned 
to aviation medicine in an attempt to reduce the casualties incident 
to flying. 

The question is often asked, “What is a naval flight surgeon? ” 
A flight surgeon is a medical officer in the Navy who has been found 
qualified for aviation duty upon the completion of a special course 
of study at a recognized school for flight surgeons. The course, 
which requires three months for its completion, comprises the fol¬ 
lowing subjects; Physiology of the respiratory and circulatory sys¬ 
tems of the aviator exposed to high altitudes; lectures, clinics, and 
practical work upon organic and functional heart diseases; lectures 
and clinics upon neuropsychiatry, with emphasis on personality 
study; lectures and clinics upon eye, ear, nose, and throat disease& 
Special apparatus for examining candidates is demonstrated, and 
practical demonstrations in the use of the rebreather and the low- 
pressure chamber in studying the problems of altitude reactions are 
given. Finally, a study is made of a standard mental and physical 
examination for selecting the flier. 

A few of the conditions and difficulties experienced by fliers are, 
brie%^: (a) Staleness of fliers (neurocirculatory asthenia, phymologi- 
cal fatigue, effort syndrome, soldier’s heart, irritable heart). (&) 
Aviation sickness (air sickness, air nausea, balloon sickness), (o) 
Altitude sickness (mountain sickness). With a knowledge of these, 
and the elimination of those causes tending to produce phyacal 
unfitness of the flier, aviation medicine will imquestionably be instru¬ 
mental in decreasing the number of crashes and fatalities. The flight 
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surgeon must protect the aviator —^ the heart and brain of the air¬ 
plane.” 

The duty of the flight surgeon not only is the selection of the 
mentally and physically qualified, but includes the more impor¬ 
tant function of maintaining the aviator in the proper physical 
condition. An aviator must be kept in a fit mental and physical 
condition and must be relieved promptly from active flying (han¬ 
dling the controls) when signs and symptoms of trouble become 
evident. Otherwise much loss of life and Government property 
would result. In addition to these paramount duties, the flight 
surgeon should be encouraged to fly to obtain appreciation of flying 
psychology and a true perception of the stress and strain to which 
fliers are exposed. He should also actually experience the symptoms 
induced by flying at high altitudes and those that follow prolonged 
flights. The flight surgeon attends crashes, gives urgent medical 
aid, and transports the injured in airplanes to the nearest hospital 
He accompanies air squadrons operating from ships and air bases 
and makes inspections of outlying units. His willingness to fly will 
ultimately improve the morale and gain the confidence of the fliers. 
By actual flights medical officers are afforded opportunities to 
develop and perfect equipment which may be useful in safeguarding 
the lives of aviators. 

SBLBcnoiT pr Medical Ofeigers 

Careful consideration should obtain in the selection of medical 
officers for aviation duty. Aviation medicine is a specialty, and a 
medical officer should have naval experience before being assigned 
to a course of instruction in it. Moreover and primarily, when a 
medical officer is selected the principal question to be considered is 
whether he can and will adapt himself to the practice of this new 
medical science. 

The main effort of the medical officer should be to acquire the 
confidence of the fliers under his supervision. The medical officer 
should live and eat with the fliers, as doing so affords an excellent 
opportunity for him to learn many things about them which can not 
be learned in any other way. He should be able to speak the flying 
language. He should use great tact in discussing the flying abilities 
of different aviators, particularly so when mistakes which result in 
crashes are made. Ko pilot cares to be informed of his mistakes 
unless it be done by someone who is qualified to criticize. 

Personality is an enigma. Time is extremely necessary before a 
medical officer can ascertain with any degree of certainty the tem¬ 
peramental qualities of his fliers; whether they are the sanguine, 
optimistic, phlegmatic, bilious, pessimistic, eccentric, or conservative 
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types. Moreover, the medical officer will be materially aided in 
arriving at some conclusion of the true psychic “ make up,” or char* 
acter, if he has the confid^ce of the flier. This understanding is 
further enhanced when the medical officer shares the troubles con* 
fronting the fliers and interests himself in their behalf. 

As a result, the medical officer will have some knowledge of the 
temperamental character of his flier. The medical officer can es¬ 
timate his normal behavior under the usual daily stresses, whether 
he be eccentric, optimistic, or conservative, and so forth. By daily 
observation he can mentally note any change from the normal line 
of behavior. By this meth^, early signs of staleness can be detected 
and later confirmed by tests prescribed for this purpose. It is an 
arduous and painstaking task. As a result of such observation, how¬ 
ever, and with advice and suggestion for relaxation and rest, it will 
be appreciated that a flier can be protected from an injury which 
may resiilt from a crash. No flier is immune from cras^hes, but one 
can not afford to endure too many of them. 

Therefore, to get an understanding of the flier, the medical officer 
must truly have a personality which shall suit him for this type of 
duty. It is believed that not every medical officer can adjust himself 
in this environment. No truer statement is made than that “ there 
is no other phase of military service wherein there is such close 
observation of personnel as that which presents itself in aviation.” 

Finally, the medical officer should be given adequate opportunity to 
acquire actual flying experience. He must fly in order that he may 
understand air conditions and troubles incidental to aviation. 

Estabushuekt of Saixtt Phots 

A definite plan has been developed by the flight surgeons to be 
followed in the selection of officers for aviation duty involving actual 
control of aircraft and in the maintenance of physical fitness of naval 
aviators. Nothing has been determined as to the length of time a 
flier can perform his duty as an active pilot in actual control of his 
aircraft. Probably an opinion can be rendered by the older pilots 
and the flight surgeons of the naval service as to how long a time they 
conscientiously believe the average pilot should be active in the 
performance of flying duty. 

It appears that there are two kinds of aviation duty involving 
flying in the naval service, active and inactive flying duties. Active 
flying duties do not necessarily mean flying around an airdrome under 
suitable weather conditions to get in flying time. I would under¬ 
stand active duties to be flying away from a base of operation, as in 
the cross-country hops, airplane races, bombing, torpedoing, and 
scouting, combat fighting, testing airplanes, experimental work, and 
nonstop flights of from two to six hours. Inactive flying duties 
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would include inspection of aircraft and engines at different plants, 
aircraft design and construction, bureau and air station duties, duties 
of flight deck officers of carriers, and heads of departments aboard 
aircraft carriers and tenders. 

Is it not so that aviation is a young man’s game? How often will 
a flier admit that he is no longer young? A crash, an unexpected 
thrill, or an injury, will often produce a profoimd impression upon 
the older pilot. When alone, such a pilot will most likely ponder 
in his thoughts—“Shall I quit flying? What will my shipmates 
say ? ” and his pride will conquer him and he will continue to fly. 
Would such a pilot admit that he has reached the limit as an active 
flier and continue flying henceforth with a safety pilot? That is 
the question to be decided by the pioneers of naval aviation and other 
authorities. 

Flying is a young man’s game. After a flier wins his wings he 
has only begun to fly. As he progresses, he is not only mastering 
the art and technique of flying an airplane under any condition, but, 
far more important, he is becoming proficient in the tacticid purpose 
of flying, such as combat flying, spotting, scouting, bombing, wd 
torpedoing, patrol and reconnaissance, and other offensive problems 
against the enemy. After many years of strenuous flying in the 
various capacities mentioned above, the flier has undergone severe, 
constant mental and physical stress and strain. Is it not advisable 
that such a flier shall be entitled to a safety pilot if he is to continue 
active aviation duty involving flying? It is a difficult and sometimes 
delicate problem to confront the pilot with the information that he 
is no longer young and clastic, and that he has reached the age limit 
of his efficient flying abilities. 

At the present time there is no definite plan, and it is human that 
an aviator will continue flying until he is severed from it by a 
permanent disability or death. With the establishment of safety 
pilots, our older naval aviators can be protected and needless aoci* 
dents avoided. 

After several years of observation and study of naval aviators, both 
on the ground and in the air, for a period approaching 400 hours, and 
in view of the preceding paragraph, the following recommendations 
are made: 

(1) That when a flier has reached the age of 40, and particolarly if he has 
had from 12 to 15 years of active flying duty, the time has arrived when he 
shall st(^ flsdng as an active pilot in actual control of aircraft If he is to 
continue active aviation duty involving flying he shall do so only when accom¬ 
panied by a younger pilot who shall be considered the safety pilot 

(2) If a flier is not selected to continue active aviation doty he shall be 
assigned to inactive aviation duty involving flying. The older and more 
experienced pilots will be needed as squadron commanders, wing commanders. 
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group commaoders, and still older pilots for other positions of admlnistratlTe 
and operatire diaracter, both afloat and ashore. Old, experienced naval avlatiws 
are a necessity to the progress of naval aviation. Why not protect them? 


Tan PsTOHOLOoiCAL Fttnesb of a Candidate fob Aviation Tbainino 


The problem of determining in the ^ort time available whether 
or not an individual is temperamentally suited for flying is at times 
a difficult matter for the medical officer, and may be a delicate matter 
of much personal consequence to the examinee. Some of us have, 
fluctuated in our ideas, from the conviction that very few persons 
possess anything like the most desirable characteristics, to the view, 
formed in disgust and a feeling of personal failure, that really the 
vast majority of mankind can learn to fly satisfactorily after all. 

As a matter of fact, from the service point of view, a certain 
limited number of men present themselves for aviation training, and 
it is up to us, where definitely disqualifying physical factors are not 
ascertained, to gauge the relative abundance or scarcity of applicants 
and to choose from these the men best suited, and in sufficient num¬ 
bers to fill the need. To the isolated flight surgeon this would 
naturally require information difficult or impossible to obtain. For 
this reason, as well as for the apparent reasons stated in a recent 
circular letter to flight surgeons, we heartily indorse the bureau’s 
policy of evaluating and summing up in Washington the results of 
the psychological examinations. 

One commanding officer of an aviation unit very pointedly asked 
how, when we asked all these questions relating to a candidate’s his¬ 
tory and emotional experiences, we knew he answered us truth¬ 
fully. To detect the false, to separate it'from the truth which may 
have to battle its way to conscious expression, is not always so easy 
as some may think. In our work we would have no faith at all 
in the criminologist’s lie detector. If we ever see a candidate with 
all possible complexes in apparent perfect sublimation we’ll be 
tempted to suspect catatonic precox. Furthermore, in our observa¬ 
tion, the young man without any worries and with not a conflict, is 
most decidedly a “ dub.” The only question is, “Are these psychic 
phenomena present to a definitely pathologic degree ? ” This we can 
usually ascertain fairly readily, and here we should like to empha¬ 
size the preponderant importance of a carefully taken history. 

We are convinced of the extreme rarity of essential change in 
mental make-up, general trends, fundamental aspirations, after 18 
years of age. The means to the end may, indeed, vary endlessly; 
that is important, but not so important as the impelling motive. 

A frequent pitfall is encountered in the case of the individual who 
seems to have inferiority written all over him. It will often sur¬ 
prise you to find out what his intimate associates think of him. Do 
80083—28-6 
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not be too hasty in judgment. The weak are often the strong. And 
adversely, though truly, many of our best pilots are decidedly over¬ 
compensating for definite and fundamental inferiority. 

And so, when a young infl.n comes to us as a candidate for aviation 
tr aining we try first of all to make friends with him. It is best to 
try really to feel friendly. Listen sympathetically, help him all you 
can; don’t be “hard boiled”; don’t drive him. You can soon learn 
how he got his start and what he did with it. And if you have his 
confidence, and he feels at ease, his facial expression and mannerisms 
will tell you as much or more than his words. 

Generally, you will find him to be a perfectly desirable individual. 

There are two fundamental requirements that should never be 
overlooked—^first, enthusiasm (not the hectic fly-by-night kind, but 
a well-considered, definite desire to fly), and, secondly, perseverance. 
Men possessing these attributes who have records of tolerable suc¬ 
cess in early life, who have had no lapses in a purposeful drive 
toward their fixed ends, should be considered desirable aviation 
material. 

Naval AviATion AocmsHTS 


Accidents will continue to accompany high-velocity forms of tran¬ 
sit, and attempts are constantly being made to reduce their incidence 
to a minimum. Loss of life and injury to personnel usually follow 
such accidents. Crash boards and trouble reports cover all crashes 
in naval aviation, with the ultimate aim of making flying safer, by 
ascertaining, studying, and correcting the possible causes. Some¬ 
times accidents are unexplainable. In addition, flight surgeons, 
although they are not members of crash boards, are urged to study 
accidents and forward crash reports, with their opinion of the factors 
contributing to the production of crashes. 

It will be appropriate to study the percentages of crash-contribut¬ 
ing factors in tibe summary of naval aviation crashes for the fiscal 
year 1925-26, compiled by Commander R. G. Davis (M. C.), United 
States Navy. 

Percentage of orash-contrihuting factors 


Causes 

Per cent 

1 Causes 

Percent 

Due to pilot.-. 

48 

1 Fire. 

2 

Field or terminal...-... 

30H 

' Catapult...__...._ 

1 

Power plant............................. 

21H 

j Night flight, training_ 

1 

Structural failure_____ 

17 

Arrftsting guar_ _ 


Weather conditions....... 

12 

' Faulty design__...... 

u 

Collision in air_...____ 



u 

Flight deck of carrier. 

3K 

1 Passenger interference_ 



From this list two factors are outstanding: First, the mechanical 
features (structural defects and engine failure), and secondly, and 
most important, the man who flies the machine. The designers and 
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engineers are increasing the mechanical efficiency of the airplane, 
with the main thought directed not only toward enhancing its mili¬ 
tary value but also toward making each successive model safer fok* 
the flier. The flight surgeons are selecting with utmost care the men 
who shall fly, and they are maintaining them at a high mental and 
physical standard. 

The above statistics show that 48 per cent of crashes are due to the 
pilot. Let us assume that the man who flies the machine is responsi¬ 
ble for the crash. What causes him to cra^, and what remedy can 
be offered to prevent him from cracking up? 

When crashes are attributed to the pilot, poor judgment is the 
paramount cause. Poor judgment covers a multitude of mishaps. 
The following factors, in order of importance, can be classified 
under poor judgment: (a) Inexperience, (b) neglect to take proper 
precautions for aerial navigation (weather conditions), (c) disre¬ 
gard of well-established aerial practice, (d) disobedience of flying 
rules, (e) mental depression. 

The majority of accidents resulting from inexperience on the part 
of the flier are supplied by the Naval Reserves. The following prac¬ 
tice is usually the rule: A Naval Reserve flier is ordered to an air 
station for training for from two to four weeks, is checked out in 
the rotdine manner, and is then left alone to fly, after having been 
absent from active flying for a period of months. Furthermore, he 
gets whatever plane happens to be available, from a slow training 
plane to a fast observation plane. If he averages 10 to 20 hours in 
15 days he is indeed fortunate. After such a period of training he 
is discharged to inactive duty for another year. It is very impor¬ 
tant that a flier be thoroughly familiar with the type of plane which 
he flies. All planes fly alike, but different types have their peculiar 
flying qualities. 

It is not uncommon to have a passenger take a trip into the air. 
It may be his first ride and just how he will react is unknown. It 
is advisable that the passenger be placed in the forward cockpit for 
his first ride, where he can be under the observation of the pilot. 
There are numerous incidences of accidents resulting fatally, cause 
unknown, when the passenger rode in the after cockpit. One never 
knows what he may do when he gets into a sudden, peculiar position. 
He may become terror stricken or panicky and seize anything avail¬ 
able for support. He may lose his seat temporarily, the cushion 
slipping from under him and interfering with the controls. Various 
other factors may arise and interfere with the fiight of the plane, 
resulting in nose dives, tail spins, and so forth. With the passenger 
seated forward, particularly on his first trip, he comes under direct 
observation of the pilot and, if he becomes unduly agitated, any 
neoe^ry action is instantly taken. 
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Too frequently no attention is paid to weather conditions, one of 
the most important precautions in aerial navigation. Very often 
the flier takes off in the face of a storm, attempting to fly arotmd, 
through, or above it to his misfortune. Sometimes he leaves knowing 
fully well that it will be dark before half the journey is through, 
and all that is necessary for a potential crash is an engine failure. 
The parachute may well be his only salvation. Weather conditions 
are as important as the revolutions per minute, oil pressure, water 
temperature, and other gauges of safe flying. If weather conditions 
are such as to make flying unsafe it is quite imperative that a plane 
shall not be permitted to leave. 

Disregard of well-established aerial practice and disobedience of 
flying rules about an airdome have their victims. Stunting at low 
altitudes, or in machines not made for stunting purposes; failure 
to make a careful check of instrument readings to assure oneself 
that the engine is properly heated; failure to look behind before 
taking off; failure to check controls (crossed controls); returning to 
the field after take-off Avithout sufficient altitude; failure to land 
immediately when engine or stnictural trouble is detected, in a 
favorable field, trusting to luck that the defect will not be a A'ital 
one; landing down wind or cross wind; failure to check on quantity 
of gas, oil, and water on hand, and the distance to cover; and various 
other primary rudiments of elementary flying are not adhered to as 
diligently as one might expect. Sometimes the pilot falls off in his 
diligence and leaves too much resijonsibilitv to the mechanic. 

It is undoubtedly true that more accidents occur on cross-country 
trips than when regular routine operations are performed in naval 
aviation. Experience is essential to safe flying and cross-country 
work is the field in which to acquire it. Still, troubles do arise and 
w’hy they occur is unknoAvn. It is possible that the pilot is thinking 
of Avhat to expect at the end of the journey. He is bent on getting 
there, anxious to arriA'e on time, and it is so easy to take one chance 
too many. 

When a flier has lo.st flying enthusiasm he becomes careless. Care- 
le.ssness produces crashes. The folloAving causes Avill ultimately pro¬ 
duce poor flying attitude: (a) ConA’alescence from disease or injury, 
(?>) staleness (fatigue of the nerA’ous .system), (c) dissatisfaction 
Avith present station or duty, (d) undue excesses and faulty living, 
{e) delusions of persecution by superior officers, (/) failure to get 
along Avith brother officers, {g) financial difficulties, (A) sleepless 
nights. (/) anxieties regarding the family at home, {}) anxieties of 
e veryday occurrences in human life. While the flier is in this con- 
tlition he should abstain from flying and come under the obserA'ation 
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of the flight surgeon until such time as he has regained his proper 
flying attitude. 

To prevent aviation accidents, remove the cause. Poor judgment 
on the part of the pilot produces the majority of accidents. How 
shall poor judgment be prevented ? The flight surgeon realizes that 
a tired or sick mind and body can not handle situations in a prompt 
and satisfactory manner. A clear mind, quick reaction, and good 
judgment are mental faculties under the control of the nervous sys¬ 
tem. Poor judgment is seldom used by the physically and mentally 
fit and properly indoctrinated, experienced flier. If the pilot is 
indeed “ wooden,” rash, and narrow, with an exaggerated idea of 
his flying ability, he will either rapidly recover his equilibrium or 
meet his downfall. Sometimes disciplinary action will be the only 
remedy for this type of flier. 

It is apparent that the main function and most difficult duty of 
the flight surgeon is the maintenance of the flier in a state of high 
physical, mental, and moral fitness. His training and indoctrina¬ 
tion as a flier will come under another department. A combination 
of both will surely diminish aviation accidents. 


Physicai. Fitness of Naval Avi.atobs 


When naval aviators and aviation pilots report for duty in the 
aircraft squadrons, Scouting Fleet, they come under immediate 
attention of the flight surgeon. Before they are permitted to fly 
they are given a preliminary physical examination to ascertain their 
physical and mental condition. Following this, a brief history is 
taken of their duties in aviation, the number of flying hours, types 
of planes flown, and any groundings or crashes. The following 
forms are used: 


Name- {Sting} - Squadron- 

Date reported-from- Date detaolied_to. 


Medical forms U' 

receive«l.„. 2. NMS Form 1 

Id. NMS Form 2 


- Forwarded to_ Keoeipt received_ 


Date last annual physical examination_ Defects noted_ 

Recommendation_ 

Quarterly examination physical fitness: Circulatory index— 

January 1- April 1- July 1_ October 1_ 

Flying time (approximate hours)- Number of crashes_ Groundings... 

Groundings present station_ Cause_ 

Sick list- Cause- Number of .sick days_ Sick leave_ 

Name of next of kin- Address_ Religion_ 

Remarks_ 
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Reexa4inJimation of aviator {upon reporting for duty) 

AIBC&AFT 8QUADBON8, 8G0UTIN0 FLEBT 

Name_Rank_Age_Date reported^.. 

CIBCUI.ATOBY FITNESS 

Reclining pulse_ Increase on standing- 

Standing pulse_ Increase after exercise- 

Return to normal- 

Blood pressure reclining- Standing- Increase 

Rating_ 


HBARING 

Right ear: Watch_40 Coin click_20 Whispered voice-15 

Left ear: Watch_40 Coin click_20 Whispered voice-15 

VISION 

Visual acuity_ Right eye- Left eye- 

Depth perception- 

Muscle balance_ Esophoria_ Exophoria- Hyperphoria- 

Angle of convergence_ 

Prism divergence_ 

Pupillary reactions_ 

Remarks_ 


Flight Surgeon, 

Note. —One copy to be forwarded to medical officer, aircraft squadrons, Scout¬ 
ing Fleet 

While on active flying duty the flier must keep himself in good 
physicaLoondition by indulging in some form of exercise or athletic 
sport. The following order is in effect: 

Obdea No. 3-27 

File A2-11 (CAS-0.) 

United States Fleet, 

Aibcbaft Squadrons, Scouting Fleet, 

U. S. S. “Wright” (Flagship), 

Media Luna Cay, Cuha, Febmary -f, 1927, 
Subject: Physical fitness of naval aviators, aircraft squadrons, scouting fleet 

1. It is parai^ouut that the physical fitness of aviatore in aircraft squadrons. 
Scouting Fleet, be kept at a high standard. 

2. This physical fitness can best be maintained by the use of proper exercise. 
All aviators should engage in some form of exercise, whether it is swimming, 
walking, golf, tennis, medicine ball, horseback riding, or setting-up exercises. 
This exercise will improve the general condition of those so indulging. 

3. It is apparent that good physical condition of a flier will produce good 
judgment, self-confidence, and mental alertness, which are necessary factors 
toward safe flying. Furthermore, it will result in less complaining of petty 
ailments. 
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4 . A test for fdiyslcal fitness (preferable circnlatory efBdency Index prescribed 
in article ISfiS, section “F” of tbe Manual of the Medical Department) shall 
be performed by the fiight surgeon of all aviators actively engaged in fiying 
at three-month intervals. If considered necessary the fiight surgeon may at 
his discretion prescribe the test at any time. 

6. A report in letter form shall be submitted by the flight surgeon via his 
commanding officer to commander aircraft squadrons if any aviator under his 
supervision has a circnlatory Index of 7 or below. It shall state the causes or 
any other Infom^tion with recommoidatlons pertaining to the case. 

6. The commanding officers of the units of the aircraft squadrons, Scouting 
Fleet, wiU make certain that every opportunity possible is given the officers 
and men engaged in flying to exerdse.. 

7. In a tropical climate it is advisable to exerdse early in the morning <Mr 
late in the afternoon and not during the heat of the day. 

J. J. Babt. 

Copy to all units. 

The flier is given a physical examination every three months to 
ascertain his neurocirculatory fitness. A certain rating must be 
attained if the flier is to continue flying duty. If the circulatory 
index is below the rating of 7 the flier is automatically recommended 
for grounding and is placed under the observation of the flight sur¬ 
geon until such time as he is again physically and mentally fit to re¬ 
sume his flying duties. 

It is important that the flight surgeon shall recognize the insidious 
symptoms and signs of neurocirculatory asthenia (“flying stale¬ 
ness”). This is usually determined by history, temperamental 
changes, and a low neurocirculatory index of the ^er. To be aware 
of such a condition the flight surgeon must familiarize himself thor¬ 
oughly with the characteristics and manners of each pilot and make 
the flier realize that he is his family physician. By knowing his 
pilots intimately, the flight surgeon can detect any change from the 
normal and advise immediate treatment. 

Conclusion 

Aviation medicine has assumed its importance in relation to other 
specialties of preventive medicine, and the necessity for flight sur¬ 
geons is recognized. The flight surgeon can effectively apply a 
proverb of preventive medicine, “Every ill that can be relieved 
shall be removed.” 


HOOKWORM AS A NEW HEALTH PROBLEM IN ST. CROIX 
B 7 T. H. Hatu, Llentenant (Junior Grade), Medical Corps, United States Navy 

The importation of labor into St. Croix is not a novel procedure. 
From the earliest days of cane cultivation the demand for labor has 
always exceeded the supply. This was true even before the emanci¬ 
pation of the slaves in 1848, and, after that time, so acute did the 
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situation become that the colonial council passed the importaticm act 
of 1873 providing for the part payment by the Government for the 
importation of laborers from the neighboring islands. After the 
passage of this act boatloads continued to come in over a period of 
several years. The type of immigrant received was of a low grade 
mentally and physically, if we are to accept the chronicles of that 
time—^the state of health being much better among the women than 
the men—and, in spite of physical examinations before emigrating 
and on entrance to St. Croix, there is evidence at hand to indicate 
that much disease was brought in through imported labor. Leprosy, 
syphilis, tuberculosis, and schistosomiasis are among the diseases 
most probably imported in greatest numbere. All of them are con¬ 
ditions very easily missed in a perfunctory examination and often 
escaping notice in more thorough inspections. 

It is not to be understood that St. Croix was entirely free from the 
conditions named before the importation of 1873, but, by the increase, 
dissemination became more rapid and widespread, and, as a result, 
much revenue has been expended and even to-day is being expended, 
to solve health problems which arose through this promiscuous im¬ 
portation of labor and the lack of appreciation of the great economic 
value of the conservation of tlie working power of the producing class 
by the close guarding of the public health. 

Of course, we must realize that our knowledge of disease control 
has increased considerably since the era referred to above and the 
lack of appreciation mentioned must not be interpreted as sjmony- 
mous with indifference. 

For the past few years there has been a steady migration of the 
working classes from St. Ci'oix to the United States. Progress con¬ 
tinues to take from the fields many of the natives remaining in the 
island, to work as mechanics, clerks, and artisans of various kinds, 
and thus the population of towns increases and that of the squatter 
villages decreases. Closer observ'ation will show that the town is 
but the intermediate step in many instances between the cane fields 
of St. Croix and the United States. Thus the labor situation has 
grown year by year more acute. The cry for labor to-day equals the 
planters’ cry for rain on Santa Ci’uz. 

Off to the north and west lies Porto Rico, with a population of 
1,400,000 and with, in 1920, a density of population of 378.4 inhab¬ 
itants to the square mile; more than ten times as great as the average 
for the I’nited States. More than 90 per cent of the Porto Rican 
population depends upon agriculture for a livelihood. In view of 
the fact that Porto Ricans are not migratory by nature the question 
of overpopulation and sustenance is a serious one, 

St. Croix and Porto Rico have graduallv increased their interisland 
commerce, and from time to time in recent years Porto Rican mer- 
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chants, some interested in agriculture and cattle, have unostenta¬ 
tiously come into St. Croix on a small scale. In several instances they 
find themselves to-day well established in the island with material 
investments and stable enterprises which have every indication of 
permanency. The number of Porto Bican visitors to St. Croix 
gradually increased. Then came a few of the middle class, one by 
one, to take their place in the island as barbers, mechanics, servants, 
and so forth. 

On October 25, 1926, a member of the colonial council from Fred- 
eriksted district who is interested in the greatest labor-employing 
concern on the island introduced what is known as bill No. 10, pro¬ 
viding for the importation of labor from the British islands. This 
bill, had it been adopted, would have necessitated altering the immi¬ 
gration restrictions in force against the British islands at this time. 
The resolution was adopted by the council but disapproved by the 
governor. In his communication to this colonial council. Governor 
Trench made reference to the great amount of available labor in 
Porto Kico. Porto Bicans already established in St. Croix had 
brought in a few families as laborers, but it appears that the Beth¬ 
lehem Sugar Co. was the first to open negotiations for labor from 
Porto Bico, and to that company the first real load was brought. 
Other estates watched the experiment with interest and soon a few 
began importation. 

It was in December of 1926 that the first Porto Bicans were 
brought in as laborers to work the cane fields, but according to the 
records available in the dispatching secretary’s office these early 
arrivals are not reported, for they caiue in as passengers and were 
not classified as immigrant labor. 

According to the only records available at this time the following 
table gives the total immigration figures, with the date of arrival in 
St. Croix and the port of entry: 


Date 


Apr. 15, 1927. 

Do. 

May 20, 1927. 

May 30, 1927. 

May 31, 1927 ». 

June 13, 1927. 

June 27, 1927. 

July 11, 1927. 

Since July 11, 1927. 


Immi¬ 

grants 


Port of entry 


39 

7 

6 

29 

50 

19 

9 

80 

121 


Frederiksted. 

Christiansted. 

Frederiksted. 

Do. 

Christiansted. 

Frederiksted. 

Do. 

Do. 

Do. 


^ Since this date, none have entered through Christiansted. 


Therefore, according to official records, there should be 360 immi¬ 
grant laborers on the island, distributed about the different estates 
and in the towns of Frederiksted and Christiansted, but these figures 
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are not entirely accurate, since those arriving otherwise than on 
actual labor cargo boats are not accounted for, while some of the 
laborers have returned to Porto Rico after a brief stay here. How¬ 
ever, it is plainly evident to anyone familiar with the rural districts 
that the above figures are in error in showing too few. It is the 
general opinion that the number of Porto Rican laborers is between 
400 and 600. It is common talk throughout the island that Bethlehem 
alone can use and wants at least a thousand. 

When the first boatload arrived the medical department was aware 
of and concerned with the facts set forth below. 

Porto Rico, relatively speaking, is not a healthy island, suffering, 
as it does, from those diseases dependent upon overcrowding, pov¬ 
erty, and agriciiltural pursuits. There, two great scourges, malaria 
and hookworm disease, both of which are extreme rarities in St. 
Croix, are prevalent. Uncinariasis is a debilitating disease and 
lowers the body resistance, making the individual susceptible to all 
other diseases. The urban zone of Porto Rico in 1926 presented 
from 45 to 86 per cent of infections; the rural zone showed 80 to 95 
per cent infections; the graded schools showed 35 per cent infections. 
The Nector americamm is the common type of infection, although 
in 26 per cent of cases the Anhylostoma duodenoHe is found. While 
Brazil is considered a zone of very high infection, with an average 
of 130 worms per person, Porto Rico shows an average of 419 adult 
parasites per person. 

Realizing the dangers of absolutely ignoring this immigration, the 
medical department, under great difficulties, attempted to locate the 
laborers on the different estates, and those foimd were brought in to 
the municipal hospital in Christiansted for stool examinations. The 
positive cases were treated and returned to their estates. 

Among the chief difficulties soon met may be mentioned: First, the 
urgent need of some definite and accurate method of checking on the 
arrival of the Porto Ricans and their location and movements on the 
island. I have sought information in this regard for the past eight 
months and there is no department on the island able to offer any 
assistance. In many instances it is difficult to arouse the estate 
owners and employers to the necessity of having these examinations 
made early, and, because of their desire to get the field work com¬ 
pleted, and the newcomers’ urgent need of ready money, a passive 
resistance is built up, and field contamination may take place before 
the examinations can be made. Then again, the medical department, 
imder the circumstances, has had to go slowly, in view of the fact 
that it realizes that it has acted in an emergency only, fully expecting 
that pertinent legislation would immediately develop to establish a 
policy in regard to this issue. This has prevented the department 
from being more drastic in its control measures, but, in the mean- 
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time, we have carried on as well as we could, putting forth every 
effort to minimize the dangers which we believe to exist, but being 
very careful to remain within our prerogatives at all times. 

A brief review and summary of the situation as I have seen it 
for the past eight months follows. 

When the laborers come to St. Croix from Porto Rico, so far as 
I can learn, the medical department receives no official notice. Of 
course, under the existing circumstances, such notice is not required 
nor deemed necessary. Once in St. Croix, they go to that part of 
the island in which they are to work, and change and rechange to 
different estates with no record kept as to their whereabouts. 

Basing his search on hearsay as to where a crowd of Porto Ricans 
may be found, perhaps getting a clue as to the total in a shipload, 
the sanitation officer laboriously rounds up a few at a time, as he 
locates them, and brings them into the hospital in Christiansted for 
stool examination. As stated before, because of the great need of 
labor and the Porto Ricans’ need for money at once, these examiya- 
tions have lately been carried out on Saturdays only, in order to 
prevent time being lost from work. The department has felt that 
this is a procrastinating procedure and would prefer to be in a 
position to adopt more drastic measures for the ultimate good of all, 
but, sensing the situation and believing that a half step forward is 
better than marking time until a policy is adopted, such has been our 
attitude. Those found positive are treated at the earliest possible 
moment conducive to the continuance of the amicability of the em¬ 
ployer, employee, and the medical department. The follow-up work, 
like our examination procedure, is not so well systematized as it 
should be to insure perfect results. The patients are hard to find, 
they are widely scattered over the island, and this field work must 
be sandwiched in between the routine daily duties of the doctor and 
the sanitation officer. 

In the Frederiksted district, a nurse is sent out by ambulance and 
specimens are collected on the estates and brought in to the hospital 
for examination. This is not considered expedient in the Christian¬ 
sted district at present, but it seems to work well in the west end. 

Here in the Christiansted hospital, we have found that, despite 
many authors, a saline cathartic early in the morning gives a better 
stool for examination, and more positives are found in such than in 
the constipated stool. 

The magnesium sulphate and glycerine technique has been found to 
be a great time-saving procedure and a more accurate method of stool 
examination than the plain saline emulsion. 

Besides the positives found at the time of a routine examination, 
a few positives have been found in those Porto Ricans in the bos- 
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pital for other causes or because they show clinical evidence of their 
infestation. 

Up to and including August 17, 1926, there have been made, in all, 
122 examinations. Positive total 41, negatives total 81; a percent¬ 
age of 33.6. As compared to figures for Porto Rico this does not 
present a serious percentage, but, when it is noted that, in 1925, out 
of a total of 712 examinations only 4 were positive for hookworm, 
and those 4 were the first 4 Porto Ricans brought into St. Croix for 
labor, then these figures take on a different aspect. 

The treatment used to date in the Christiansted district is carbon 
tetrachloride given alone except for the accompanying salts. We 
have found it very satisfactory, although it is, no doubt, more 
efficacious when given with oil of chenopodium. The great advan¬ 
tage of giving the plain carbon tetrachloride is that it is quicker 
treatment and entails less loss of time from the fields. When the 
other more toxic drugs are used, I do not believe it safe to give 
treatment until the patient has had his period of starvation under 
oiir own observation, and that takes more time, at least another 24 
hours. The West Pmd uses thymol. 

The uncinariasis bureau in Porto Rico gives tlie carbon tetrachlo¬ 
ride with oil of chenopodium, and the subsequent treatment, if 
necessary, is by thymol. 

We visit those villages where the Porto Ricans are living, talk 
wdth them, advise them on health measures, and encourage them to 
come to the hospital immediately on feeling badly. By this proced¬ 
ure we have found positives not found at the time of routine exami¬ 
nation. Their general health is bettered, we gain their confidence, 
and an admirable cooperation is obtained. In one village of 14 Porto 
Rican families, when thev first arrived fullv two-thirds of them were 
sickly with one complaint or another. Within a short time I had 
had some member or members of every family in that village hos¬ 
pitalized and tiTated for their respective ailments, some of them 
having hookworm, and to-day that village is a healthy, active little 
communit}', and the estate owner is very much pleased with their 
work, whereas at first he was greatly discouraged because of their 
poor state of health. To-day those people seek the doctor's advice 
at the first sign of ill feeling. Under favorable circumstances and a 
little help, this can be accomplished in other villages. 

A survey of the villages and living quarters and environment of 
these laborers readily shows the marked inadequacy of the estates 
at the present time to insure against the spread of hookworm disease. 
On many of the estates there is not one privy, latrine, or outhouse of 
any description, and the fields and the ground near* by the villages, 
in areas passed over all day by barefooted men, women, and children, 
afford the only defecating area. In one village recently surveyed 
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there was one privy large enough to accommodate one person at a 
time and the Porto Bican population of that village alone was about 
60, not to mention almost as many native Crucians. The privy had 
not been in use for at least several years, was in an advanced state 
of dilapidation, and weeds were growing so thick and high as to 
prevent the door from opening. There was no evidence of a beaten 
path common to regularly frequented sites. On the ground, however, 
about the village human feces was noted in great quantities and 
throughout the village was a persistent odor of human excrement. 

The sanitation department is extending every effort to correct these 
conditions. Most of the property owners, when talked to on the 
subject, appear cooperative and seem to appreciate that this care of 
the individual laborer and protective measures for the preservation 
of the general health are essential, and, in most instances, agree to 
correct these glaring deficiencies which are incompatible with good 
health. They do make some effort and then cease until urged again. 
This passive resistance and indifference is partly due to the inability, 
in some cases, for the man to see the value of his interest in, such 
things in terms of dollars and cents. In other cases it is plain 
ignorance which refuses to be advised and convinced that these are 
matters of importance; a case of ignoring what they can not 
understand. 

In other quarters the contention is raised that the soil and climatic 
conditions here are not conducive to the growth and development of 
the hookworm. It must be remembered that when the Crucian refers 
to St. Croix’s aridity, he speaks in terms of cane raising only. A 
perusal of the weekly crop and weather bulletins over different areas 
of Porto Rico during 1927 shows the precipitation as reported from 
Viequez, the area from which the great majority of these laborers are 
coming, to total only 18.66 inches, while the precipitation in St. Croix 
over that period, as taken at the experiment station here, is given as 
29.48 inches. 

It is true that great downfalls are not experienced in St. Croix 
every week, but throughout the island there is very frequently a 
moderate precipitation, which is really of no consequence from the 
standpoint of cane growing, but which for the furtherance of hook¬ 
worm is of great importance. The figure given above (29.48), of 
course, represents the register from the experiment station only. In 
many localities they have had much more rain, while in other areas 
there has been a little less, but it is safe to conclude that where the 
best rainfall is there one is most likely to find greater labor activity. 

The evaporation rate is greater here in St. Croix than in Porto 
Bico as a whole, but even in those areas of greatest evaporation rates 
in Porto Rico and in those soils giving up their water by rapid drain- 
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age, the hookworm grows. Relatively speaking, the organism is not 
fastidious and the persistence of the hookworm through long droughts 
in the southern United States is an exhibition of some degree of the 
power of adaptability inherent in the worm. One must not forget 
that, with the great number of worms carried in the intestinal tract 
of these people (averaging 419 worms per person), and a female 
capable of expelling 9,000 ova daily, and the adult able to survive in 
the intestinal tract for 10 years, the worm has a great offensive and 
defensive power for the preservation of its species through almost 
any drought. Comparisons of the soil remove any doubt as to soil 
suitability for hookworm growth on St. Croix. In general, through¬ 
out the island of St. Croix, the soil may be described as a sandy loam 
which grades off into a gravel. Soil of such a consistency is ex¬ 
tremely porous, which is ideal for the development of the hookworm. 
Of course, there are scattered areas here and there where the soil con¬ 
tains more clay, but not to the extent found in Porto Rico. The 
Adjuntas clay soil covers an area equivalent to 14.2 per cent of the 
Porto Rican soil, exceeded only by the Tanama stony loam, which 
constitutes 19.7 per cent. Heavy clay soils are not porous but are 
quite coherent and tight, and such soils are not so favorable for 
hookworm growth as those of the porous type. Reference to the soil 
structures may be found in Bulletin No. 3 of the Porto Rican Agri¬ 
cultural Experiment Station, “ Soil survey from Arecibo to Ponce, 
P. R.,” by Clarence W. Dorsey, Louis Mesiuer, and Thomas A. Caine, 
and in Bulletin No. 2, St. Croix Agricultural Experimental Station, 
“ Sugar cane in St. Croix,” by Longfield Smith. 

I have never heard the temperature offered as a protective factor in 
St. Croix. It is agreed that it is warm enough for the growth and 
development of the organism. 

Field observation further reveals that while the families may live 
on one estate, in some instances they walk or drive miles to work 
on another estate all day and return to their village in the evening. 
This means that some estates, although not credited with having 
Porto Ricans attached to them, must, nevertheless, provide some 
means to prevent contamination of soil where these men work, for 
it is self-evident that no man is going to return to a well-constructed, 
adequate privy provided him in his village of “ X ” if he is working 
9 miles away on estate “ Y.” 

Something must be said in regard to the Porto Rican himself. To 
me he has been the one bright spot in the situation. Whatever we 
have been able to accomplish in the way of lessening the danger of 
hookworm dissemination throughout the island is largely due to the 
Porto Rican laborer himself. He has been cooperative to the full 
extent of his ability. He has shown himself willing and anxious to 
help himself, and in our relations with him in this work not one 
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unpleasant incident has arisen. It is true that the great majority 
of them are illiterates and therefore have a highly developed protec¬ 
tive reflex, which is common to such people. This manifests itself at 
first by a hesitancy to comply at once with any measure not pre¬ 
sented to them in terms which they can fully understand. This 
psychological negativism should not be confounded with belligerency. 
Experience with these people has proved this. It must also be re¬ 
membered that it is exceptional to And any of them, except a few 
of the children, who speak any English whatsoever. In the face 
of this difficulty they are carrying on admirably. 

When the Porto Ricans first arrived, I heard many of the planters 
objecting to their demands for better quarters in which to house 
their families. The quarters assigned to them in most instances 
are the stone houses of the squatter villages, formerly used by the 
Crucian squatters. Some of them had not been in iise for a long 
time; others were in a bad state of repair, and the general environ¬ 
ment was squalid and unfit for habitation. The planters were of 
the opinion that if they were good enough for the other laborers 
they must be good enough for the Porto Rican. The planter is 
gradually learning that the laborer is an individual with home life 
as a part of his scheme of things. He has a legal wife and family 
to support, and his deportment speaks of a permanency not found 
among the Crucian labor. Through his children or his relatives’ 
children, who have attended the schools of Porto Rico, he has come 
to know about hookworm, the danger of uncontrolled fly breeding, 
mosquito-bome diseases, and the like. He associates filth with dis¬ 
ease and poor health. It is the Porto Rican himself who, in many 
instances, insists to the estate manager that latrines should be built, 
stables moved from the vicinity of the living quarters, and the tall 
weeds cut for health reasons. He keeps his house clean, and entire 
families may be seen clearing away the accumulation of Crucian dirt 
and d^ris that has characterized these villages for years. New 
floors and ceilings are being put in as fast as the owners can be 
persuaded to do so, and a Porto Rican village can be located easily 
by the amount of new clean paint. 

Recently, in passing through a village where both Porto Ricans 
and Crucians lived, it was striking how free the Porto Rican houses 
were from flies and how abundant they were in the Crucian homes. 

From the foregoing, the following conclusions are drawn: 

1. Owing to the high potentiality of hookworm disease in the 
country from which the laborers are imported, the percentage of pos¬ 
itives found to date by our examinations, the soil and climatic con¬ 
ditions being favorable, and the estates unprepared for properly 
preventing the spread of hookworm disease, there has certainly been 
created a new health problem of great importance to Saint Croix. 
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2. Our present activity is not sufficient to obliterate the menace. 
Greater cooperation and authority are needed. 

The suggestions which follow are made in the hope that they may 
aid in solving the problem. 

Two projects must be carried out to combat successfully the situa* 
tion. The infested individual must be rid of his parasites and the 
prevention of soil contamination to eliminate subsequent infection 
after treatment must be accomplished. 

To accomplish the first, it is absolutely necessary that the medical 
department be systematically kept in touch with the arrival and 
location of the immigrants. This guarantees the instant examina¬ 
tion and early treatment of the positive cases. If instructions from 
an authoritative source could be issued to all estate owners requiring 
them to submit a list stating number, name, and location of all Porto 
Rican laborers in their employ to date, and in the ^ture to report, 
at some specified interval, any changes in their Porto Rican census, 
we could handle the situation with some degree of celerity. 

The uncinariasis bureau of Porto Rico has found that for the 
small sum of $1.17 the individual can be quickly cured, restored to 
normal life, and made useful to society. This is a small sum com¬ 
pared with what it will cost to hospitalize these cases later for the 
many and various diseases to which hookworm renders the infested 
individual liable through lowered resistance. It is also cheaper than 
sterilizing infected zones, once soil contamination has taken place. 
Moreover, if this phase of the work is expedited, fewer cases of hook¬ 
worm will be seen among the Crucians, and it is beyond reasonable 
doubt that once the Crucian laborer is infected problems wjll multi¬ 
ply and expense will mount. For, with the Porto Rican we are 
dealing with an individual who in most instances is an illiterate 
but is intellectually able to accept and use training and instruction. 
In many cases he has had the advantage of health propaganda in 
Porto Rico and appreciates these health measures. But the Crucian 
is mentally defective in many cases, and, to a great extent, is unable 
to realize the importance of following instructions and can not be 
depended upon for cooperation. Superstition, a bliss-creating igno¬ 
rance, and a moronic state form a triad hard to overcome. 

To complete the second project, immediate facilities must be pro¬ 
vided to obviate the necessity of contaminating the soil by promis¬ 
cuous defecation on the ground. The erection of adequate privy 
space is essential for the control of the situation. To do this, the 
cooperation of the planters and estate owners is necessary. They 
must be educated to the point of realizing that a laborer in an 
anemic state, such as is produced by hookworm, is physically unfit to 
lead a normal life and can not give his employer a fair return for 
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hi 3 wages. They must have it pointed out to them that while the 
laborer does benefit by these measures, it is really the planter or 
owner who reaps the greater return in dollars and cents. 

A few talks to planters and owners on hookworm by the chief 
municipal physician may do much to smooth out the difficulties, when 
the situation is put up to them in terms of dollars and cents and the 
small outlay necessary to provide privies and clean villages is pic¬ 
tured as an investment. The actual building of privies, and so forth, 
is not enough. It is a sincere and cooperative attitude, with his spirit 
in the thing, that we should bring out in the employer, if possible. 
The idea that he is responsible for the proper disposal of excrement 
in his villages should be converted into a desire for proper disposal 
of excrement in his villages. This changes the status of the sanitary 
officer from that of a policeman into that of an advisor. 

For those who are incapable of taking in the truths brought to 
them in educational talks by one specially trained and capable of 
advising them to their advantage, and to safeguard the health and 
prosperity of the remaining public, the health regulations covering 
the points violated should be rigidly enforced, and where such regu¬ 
lations do not exist, legislative action would not be amiss. 

One can not be so idealistic as not to expect some resistance in some 
cases, for that seems to be a characteristic of all attempts to better an 
uninformed public, and some parts of all publics are incapable of 
receiving information. 

In 1765, Don Alejandro O’Reilly, an Irish nobleman in the service 
of King Charles III of Spain, on arriving in Porto Rico, reported 
the Porto Ricans as being lazy and unwilling to work. Andre Pier 
Landru, in’ 1810, gave them a similar reputation. Col. George B. 
Flintner, in 1834, likewise described them, and to-day, in those areas 
where the hookworm work has not been carried out, the health depart¬ 
ment will report the inhabitants as lazy and indifferent to work and 
life in general. But in the controlled areas they were willing work¬ 
ers with pride and self-respect. 

Unless the employers are educated in these things, they, too, will 
come to see them as a lazy, indifferent set, and then, losing confidence 
in them as a people, may cast aside a valuable source of labor, and 
with their Crucians already infected with hookworm, their labor sit¬ 
uation will be even more acute. 

We must be fair to the laborer, and exeA our efforts to keep him fit 
to earn enough to support himself and family. We must be fair to 
the employer, and do all we can to prevent him from judging a hook¬ 
worm-infested laborer as he was judged in 1765,1810, and 1834. We 
must guarantee the employer, as well as we can, a fair return for 
wages paid. We must be fair to ourselves, and not permit a repeti- 
88083—28-6 
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tion of 1878; for now, unlike then, we can not justify ourselTes in 
time to come with the alibi of ignorance. 

The medical department, at a very small expense, can give to St 
Croix a healthy, capable labor from Porto Rico if the whole-hearted 
cooperation asked for is granted early, but the ultimate cost to the 
municipality and to the employer must be directly proportional to 
the delay in offering this support. 


BENTAX OBSERVATIONS ON THE ANNUAL PHYSICAL EXAMINATION 

By L. C. Frost, Lieutenant Commander, Dental Corps, United States Nayy 

Annual physical examinations of naval and marine officers have 
been conducted by the Navy Department for many years, and all 
officers on active duty are required to undergo them. The importance 
of a thorough annual physical examination was not appreciated by 
many until and within the past decade, but with the rapid strides 
being made in the science of preventive medicine the endeavor to 
detect disease in its incipiency and to institute corrective measures 
has given a new importance to the annual physical examination or, 
as it has been designated, “ the annual health examination.” 

This annual health examination has always included an examina¬ 
tion of the oral cavity, in which particular portion of the examina¬ 
tion, whenever practicable, naval dental officers have been assigned 
to duty as members of the examining board. The dental examina¬ 
tion which is conducted as a part of the annual health examination 
is as comprehensive and thorough as the facilities will permit. How¬ 
ever, due to the fact that naval dental officers have not always been 
available as members of the examining boards, the dental examina¬ 
tion has not been uniformly so thorough as is desirable, and, so 
far as the writer knows, no detailed statistics have been preserved on 
this portion of the examination similar to the detailed reports of 
other physical conditions found. 

The first of this year (1927) the writer was assigned to duty as 
a member of the annual health examination board at the Naval Dis¬ 
pensary, Navy Department, Washington, D. C. The examination of 
this board was conducted in the months of January and February, 
during w'hich time careful examination was made of the mouths and 
teeth of approximately 500 Jiaval and marine officers. In this exam¬ 
ination there was prepared a detailed chart of the oral cavity, and 
a record was kept, not only of the condition of the teeth, but of other 
physical conditions ordinarily related thereto, and there has been 
compiled from these records a report of the conditions found. 

It is realized that observations made in connection with the exami¬ 
nation of a relatively small group can not be applied generally. How¬ 
ever, the group of officers which was examined may be considered 
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representative of any similar ^oup throughout the service. It in* 
eluded officers ranging in age from 24 to 64 years, who were serving 
or had served imder virtually all conditions encountered in the naval 
service. Indeed, the group included individuals serving or who had 
served under varied climatic conditions, such as those encountered 
by aviators, submarine officers, officers on cruising surface vessels, and 
officers on shore duty, which enhances the value of the statistics 
gathered for the purpose of study. In making this examination and 
in keeping the statistics the writer had in mind the observations of 
Kerr ^ who, in his report on the 1924 examination, stated that the 
examination should determine the condition of every tooth present 
in the mouth. “ Each tooth should be tested for vitality, and special 
attention should be directed toward teeth which are restored by 
large fillings or inlays, those carrying crowns of any description, 
and teeth used in the abutments of bridges or as supports for other 
appliances.” Kerr further expresses the opinion that dental infec¬ 
tions are of first importance among the acute or chronic infections 
which are concerned in the etiology of albuminuria, but he invites 
attention to the strange fact that only 19 officers were reported as 
having defective teeth during the annual physical examination con¬ 
ducted in 1924. 

Without appearing to criticize in any way, it is obvious that the 
dental examination referred to was not comprehensive or satisfac¬ 
tory, and that the finding, rather than being of defective teeth, was 
a finding as to unsatisfactory dental conditions. Such findings, 
according to the writer’s belief, are too general to be of any value 
for a study of any sort, particularly with relation to the general 
health reports. As a result of what appears to have been a super¬ 
ficial dental examination in coimection with the 1924 annual health 
examination, assignment has been made of dental officers to duty as 
members of all annual physical examination boards wherever 
practicable. 

Table 1. —Schedule of dental statistics 

DATA BASED UPON GR.VXD TOTAL TEETH EXAMINED (15,424) 


Fillings: 


Dentures: 


Gold. 

. . 1,428 

Partial upper_ 

. 31 

Anutlgam... 

_5, 174 

Partial lower_ 

_ 32 

Synthetic_ 

. 783 

Full upper_ 

_ 14 

Cement.... 

_ 32 

Full lower .. 

_ 9 

Crowns: 


Missing teeth: 


Gold. 

.. 350 

Upper--- .. 

_ 1,032 

Porcelain_ 

. 125 

ijower _ 

_ 929 

Bridges: 




Removable_ 

13 



Fixed-. 

_ 126 




^Keir, W. M.: The annual physical examination, United States Naval Medical Bulletin, 
vol. 21, No. 8. 
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DATA based upon TOTAL BUMBEB OT CASES EXAMINED (482) 


Caaee 


Nod vital teeth__ 218 

Use of tobacco (smoking): 

Excessive_ 33 

Moderate.__ 384 

None_ 66 

Membranous lining: 

Inflamed_ 82 

Normal_ 400 

Pyorrhea_ 67 

Gingivitis__ 76 

Vincent’s infection_ 12 

Leucoplakia__ 3 

Salivary calculus_ 376 


Cates 


Green stain_ 3 

Erosion_ 98 

Recession_ 181 

Care of teeth: 

Good. 28» 

Moderate_ 143 

Poor_ SO 

Dental condition: 

Satisfactory. ..— 266 

Treatment needed— 

Urgent_ 25 

Early. 171 

Prosthetic_ 20 


In the examination a record was kept of the oral condition of 482 
officers (Table 1). It shows the following items: 

Fillings of various kinds and materials. 

Crowns—porcelain and gold. 

Artificial dentures. 

Bridges—removable and fixed. 

Plates—partial and complete. 

Sound, nonvital, carious, filled, and missing teeth. 

Accretions of salivary calculus. 

Green stain. 

Paradontic diseases. 

General condition of membraneous lining of oral cavity. 

A careful record of the officers as to the use of tobacco was also 
made, as well as the care which the officers exercised in oral hygiene, 
and the general classification was made as to the need of dental treat¬ 
ment. These statistics have, in a large part, been graphically set 
forth in a series of charts which will demonstrate at a glance the 
general conditions found, and facilitate a study of the statistics. 

Figure 1 is a composite dental abstract chart which shows the 
bilateral symmetry of the sound, carious and filled, and missing 
teeth. This bilateral symmetry has been a matter of observation in 
the dental profession for years; however, the exactness of the sym¬ 
metry indicated in these charts is astonishing. This phenomenon 
can not be considered a coincidence, because of the large number of 
cases embraced in the examination. This chart also shows the pro¬ 
portion of sound, filled and carious, and missing teeth, both individu¬ 
ally and collectively. 
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Tabub 2 .—Dental abstract schedule—Percentage cf the several teeth found to 
be sound, fiUed and carious, and missing 

{Based oa dental examination of 482 nsTal and marine ofBoers] 

UPPER 


Tooth No. — 


(1) 

(2) (3) 

(4) 

(5) 

(6) 

(7) (8) 

(») 

(10) 

(11) 

i 

(12) 

(13) 

1 

(14); (15) (16> 

1 

Sound.. 

.percent.. 15 

15 9 

26 

90 

62 

56 55 

56 

55 

61 

30 

26 

10 ; 16 1 17 

Filled and carious. 

.do—! 40 

75 1 75 

60 

60 

35 

38 ! 40 

40 

41 

35 

62 

60 

76 1 73 38 

Missing. 

.(io....j 48 

10 ! 16 

! ! 1 

14 

10 

3 

6 1 5 

4 

4 

4 

8 

14 

15 11 45 


LOWER 


Tooth No. — 


(17) 

(18) 

(19) 

1 ! 

(20) 

(21) 

(22) 

(23) 

i 

(24) 

(25) 

(26) 

(27) 

(28) 

(29) 

'(30)| 

(31) 

1 

(32) 

Missing.. 

.per cent.. 

. 37 

13 

26 

1 

11 

4 

’ 2 

1 

2 ' 

3 

2 

2 

1 1 

4 

9 

1 

27 

13 

34 

Filled and carious_ 

.do.... 

.1 49 

78 

67 

50 

28 ' 

' 4 ' 

6 1 

6 ; 

6 

8 

11 

30 

52 

' 66 1 

76 

49 

Bound.. 

.do.... 

•i" 

9 

7 

39i 

68 

*"1 

; 92 

91 , 

92 j 

90 

88 

1 

66 

39 

1 ^ 

11 

17 


The graph referred to above is supplemented by three additional 
charts, as follows: 

1. A dental abstract schedule, showing percentage of teeth found 
to be sound, filled and carious, and missing. (Table 2.) 

2. Composite dental abstract of the various groups of sound, filled 
and carious, and missing teeth, (Fig. 2.) 

3. Comparative ratios (percentage) in progressive age groups 
of sound, filled, carious, and missing teeth. (Fig. 3.) 

In connection with this dental examination there were available 
data on the general physical defects of the officers examined. With 
the aid of these data, charts showing the relationship between dental 
conditions and hyi^ertension and hypotension were prepared. The 
first chart (fig. 4) shows percentage ratios in progressive age groups 
of cases presenting advanced periodontoclasia and nonvital teeth. 
With this chart as a basis, the writer prepared the following charts: 

1. Hypertension and hypotension in relation to advanced period¬ 
ontoclasia in cases aged 24 to 64. (Fig. 5.) 

The basis of this chart was the total number of cases examined— 
482. Between the minimum and maximum ages of 24 and 64 there 
were found 67 cases which presented advanced periodontoclasia. 
Of these, 6 cases, or 9 per cent, showed hypertension, and 3 cases, or 
4.5 per cent, showed hypotension. Of the remaining 415 cases in 
which there was no evidence of advanced periodontoclasia, 18 cases, 
or 4.4 per cent, showed hypertension, and 17 cases, or 4.1 per cent, 
hypotension. 

The lower section of this chart refers to the cases between the ages 
of 49 and 64. 
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In this chart ages 49 to 64 were used for the reason that 49 years 
was the age of the youngest officer examined who presented advanced 
periodontoclasia in connection with hypertension and hypotension. 
One hundred and nine cases were examined, of which 26 presented 
advanced periodontoclasia. Of these, 6 cases, or 23.1 per cent, showed 
hypertension and 1 case, or 3.8 per cent, hypotension. Of the remain¬ 
ing 83 cases in which there was no evidence of advanced periodonto- 


FtG- 2.—Composite denUl alMstract of varkme cljisses of teeth 

clasia, 10 cases, or 12 per cent, had hypertension and 3 cases, or 3.6 
per cent, had h 3 rpotension. ^ ^ 

2. Charts showing the relation of hypertension and hypotension 
tononvital teeth, (Fig. 6.) The upper section includes all ages. 

Four hundred and eighty-two persons were examined, of whom 218 
presented one or more non vital teeth. Of these, 11 cases, or 3.1 i)er 
cent, showed hypertension, and lO cases, or 4.5 per cent, hj’potension. 
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Of the remaining 264 officers, in whom all teeth were vital, 13 cases, 
or 4.9 per cent, showed hypertension and 10 cases, or 3.8 per cent, 
hypotension. 

The lower section of lliis chart includes ages from 35 to 64, for 
the reason that 35 years was the age of the youngest officer found 
with one or more nonvital teeth in connection with hypertension and 
hypotension. 

In tiiis group, 393 officers were examined, 175 of whom presented 
one or more nonvital teeth. Of these, 11, or 6.3 per cent, showed 
hypertension and 10, or 5.6 per cent, hypotension. Of the remaining 
218 officers, in whom all teeth were vital, 13, or 5.9 per cent, exhibited 
hypertension and 9, or 4.1 per cent, hypotension. 

With reference to the nonvital teeth, such teeth as showed posable 
presence of infection were carefully examined. In a great number of 
these the writer found infected areas. Data, however, were not kept 
to indicate the exact condition of all nonvital teeth, all such teeth 
being considered as a possible source of infection. 

The additional data which follow were compiled from medical 
reports of the annual health examination of these 482 cases. 

Hypertension ,—Of the 24 cases of hypertension reported in officers 
between the ages of 35 and 64, the following oral conditions were 
noted: One had chronic tonsillitis (teeth and mouth in good condi¬ 
tion) ; 6 had pyorrhea, together with 1 or more nonvital teeth; 3 had 
1 or more carious teeth without any abscessed or nonvital teeth, and 
no apparent evidence of paradontic disease; 11 cases had 1 or more 
nonvital teeth without any noticeable paradontic disease; while 1 
officer with all teeth missing and 2 officers in whom no oral pathology 
was found showed hypertension. 

Hypotension .—Twenty cases of hypotension were reported in offi¬ 
cers between the ages of 33 and 57. Of these, 1 had chronic tonsil¬ 
litis, teeth and mouth otherwise healthy; 3 had pyorrhea, together 
with 1 or more nonvital and carious teeth; 10 had 1 or more nonvital 
and carious teeth and no evidence of paradontic disease; and 3 cases 
had 1 or more carious teeth without any paradontic disease or non¬ 
vital teeth. There were 3 cases in officers who showed no oral 
pathology. 

Heart lesions .—^Two cases of cardiac arrhythmia—extra systole— 
were reported: One presented 4 missing teeth (mouth and teeth 
otherwise healthy); the other had all teeth missing. One case of 
mitral stenosis; several teeth missing, no other dental defect. 

Alhumirmria .—^Four cases were reported, in 3 of which the patients 
had several nonvital, carious, and missing teeth; 1 of them had pyor¬ 
rhea, and the other 2 presented no evidence of paradontic disease. 
The remaining case had 5 teeth missing, with no other evidence of 
dental disease. 
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Error of refraotion .—Of 19 cases reported, in whom the error re¬ 
mained unchanged by the use of glasses, 4 had pyorrhea, 1 or more 
nonvital, missing, and carious teeth; 3 were found to have 1 or more 
nonvital, missing, and carious teeth, without any evidence of para- 
dontic disease; 12 had healthy mouths; 2 had all teeth missing. 

Of the 72 cases reported, in whom the error was corrected by the 
use of glasses, 22 presented pyorrhea, together with 1 or more non¬ 
vital, carious, and missing teeth; 17 were found to have 1 or more 
nonvital, carious, and missing teeth, without any noticeable evidence 
of paradontic disease; 5 had 1 or more carious and missing teeth, but 
no nonvital teeth nor paradontic disease; 3 had all teeth missing, 
while the remaining 47 presented healthy mouths. The errors of re¬ 
fraction occurred between the ages of 28 and 64. 

Deafmss .—In the 56 cases of bilateral and unilateral deafness re¬ 
ported, the following dental conditions were noted; 15 had pyorrhea, 
together with 1 to 10 nonvital, carious, and missing teeth; 9 had 1 or 
more nonvital, carious, and missing teeth with no apparent paradon¬ 
tic disease; 4 presented mouths with 1 or more carious and missing 
teeth only, while the remaining 28 were found to have healths 
mouths—1 of these had all teeth missing. 

These data are presented for such use as may be made of them in 
connection with health reports, with the thought that it will be de¬ 
sired in the future that such data or similar statistics may be uni¬ 
formly kept by all examining boards and collected for study. 
While such data for a single examination may not be of veiy^ great 
value, it is believed that comprehensive statistics of this sort kept 
uniformly by the boards for a period of years will be of value in 
showing the exact relationship between dental lesions and systemic 
defects. 


THE PINEAL SHADOW—A DIAGNOSTIC LANDKABK 

Ilj* O. B. SrALinxn, Limtonant, Medical Corps, United States Navy 

The Rontgenologist in the course of a routine sinus examination 
has the opportunity to study both anterior-posterior and lateral 
views of the skull. The frequency with which the pineal gland can 
be visualized as the result of calcareous deposits, regardless of age 
or sex, must of necessity impress the observer; therefore, any appar¬ 
ent deviation of the pineal shadow from its relative normal position 
would readily attract attention and further inquiry. Antero-pos- 
terior or vertical displacement might escape the observer’s attention, 
but any lateral deviation from the vertical plane, observed in the 
study of a true antero-posterior or postero-anterior projection of the 
skull would easily be recognized. 
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We are indebted to the wwk of Vastine and Kinney (1) for our 
knowledge of the normal average range of position of the gland in 
the antero-posterior and vertical planes. 

They report, in reviewing skull films of 616 cases: ^‘We have 
found sufficient calcification to visualize the pineal gland in the 
following percentages: 


Age (in years) 

Number 
of cases 

Percent¬ 
age of 
pineal 
glands 
visual¬ 
ized 

Below 10... 

1 

1 0 

0 

10-30: 



Female. 

32 

18 

Male. 

42 

19 

20-30: 



Female... 

; 03 

39 

Male. 

' 58 

56 

3(M0: 



Female. 

I 68 

44 

Male. 


67 

40-«: 

1 

1 


Female. 

66 

57 

Male. 

88 

63 

50-60: 

Female. 

40 

52 

Male. 

53 

60 

60 plus: 

Female. 

16 

68 

Male. 

25 

80 

Total. 

616 

Average. ..... 

47.9 

Percentage over the age of 20 years in which pineal gland was visualized.... 


59.2 

Percentage of females in which pineal gland w as visualized .. 


46 

Percentage of males In which pineal gland was visualized.... 


58 


Schuller (2), in 1919, suggested the value of the displacement of 
the pineal shadow in diagnosing intracranial lesions and cited one 
case of lateral displacement. 

Naffziger (3), in 1925, cited several more cases in which the pineal 
gland had been displaced laterally. 

Vastine and Kinney (1), in the course of their investigations, in 
order to estimate the value not only of lateral displacement, but 
also of antero-posterior and vertical displacement, as an aid in diag¬ 
nosis, endeavored to establish a normal variation in the position of 
the pineal gland. They examined a series of approximately 350 
skull films essentially negative for intracranial lesions, 200 of which 
showed, calcification of the pineal gland. Measurements were taken 
as shown in Figure 1 from the pineal gland to: 

(1) The inner table of the frontal bone at its most distant 
point. 

(2) The inner table of the occipital at its most distant point. 

(3) The inner table of the vault. 

(4) The level of the base of the skull. 

The accompanying charts illustrate their method of localizing 
pineal glands of normal skulls, which were found to lie between the 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 






















304 SPALDING-PINEAL SHADOW Vol. XXVI 



Dt.%rAfM£‘^/AW£‘/r r/iOLEO^FffOf^rAL BOf^£ n}/^A/£A4, 

Chart 1 



Jgitized by 


O/STj^A/CC - /AWS/A 7?i0Le TV^Bi^e, 

Cham 3 

,. ^ /-k, liolp Original from 

' UNIVERSITY OF MICHIGAN, 




No. 2 


SPALDINa—^PINEAL SHADOW 


305 


lines and h-b' in what they considered the normal antero¬ 
posterior variation in position, in chart 1; and to be between the 
lines o-c^ and d~-df in what they considered the normal vertical 
venation in position, in chart 2. 

Having established their normal curve, they considered that any 
pineal shadow lying to the left of the line or-oi was displaced an¬ 
teriorly and to tile right of h-b' was displaced posteriorly, and any 
pineal shadow lying above the line was displaced upward and 
any below the line d-d* was displaced downward. 

In order to estimate the value of pineal displacement, they studied 
the alnill films of 268 cases of verified brain tumors, of which 163 
showed calcification of the pineal gland classified both as to location 
and as to histological types. 

Cates 


A. Frontal- 35 

Gliomas_ 18 

Meningiomas_ 17 

B. Temporal_ 15 

Gliomas_ 13 

Meningiomas_ 2 

O. Parietal_ 21 

Gliomas- 13 

Meningiomas_ 8 

D. Occipital_ 9 

Gliomas_ 2 

Meningiomas-_ 7 

E. Subtentorial_ 44 

Gliomas_ 15 

Meningiomas_ 1 

Acoustic neuromas_ 28 

P. Pituitary_ 29 

Cranlo-pbaryngeal_ 26 

Pouch tumor_ 1 

Pituitary adenomas_ 2 


Seventy-one per cent of frontal tumors showed posterior displace¬ 
ment of the pineal gland. 

Forty per cent of temporal tumors showed posterior displacement 
of the pineal gland. 
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Forty-seven per cent of parietal tumors displaced the pineal gland 
downward, and 44 per cent of occipital tumors displaced the pineal 
gland anteriorly. 

Thirty-three per cent of the subtentorial tumors had slight upward 
displacement of the pineal gland. 

In hydrocephalus, 15 cases were received in which, only 2 showed 
the pineal shadow displaced upward. 

In 28 cases of pituitary lesions, only 8 showed posterior displace¬ 
ment of the pineal gland. 

Lateral displacement, of the pineal gland 

To demonstrate lateral displacement of the pineal shadow from its 
normal midline position, various mechanical devices have been used 
to center accurately the head. To insure a true antero-posterior or 
postero-anterior projection of the skull, Naffziger uses a stethoscope 
containing a pointer. Bosnian employed a pelvimeter fitted with ear 
pieces and a long pointer, the head being held in position by means 
of a bandage. 

A very simple method of centering the head is by using the nose- 
forehead position and leveling the head with a finger in each of the 
patient’s ears. The head is then secured by tightening the Buckey 
bandage. 

Vastine and Kinney state, “ Since 1923, 23 cases have been reported 
verified by operation or post-mortem examination, in w lich the pineal 
gland has been reported as showing lateral displacement, divided as 
follows: 

Tumors 


Frontal lobe_ 4 

Temporal lobe- 9 

Parietal lobe_ 6 

Gliomas_ 12 

Meningiomas_ 7 

Intracranial hemorrhage_ 2 


“ One case of glioma of the cerebello-pontine angle and one with a 
large acoustic neuroma were observed in which the pineal gland w^as 
displaced to the side opposite the lesion. In two cases in which there 
was intracranial hemorrhage, the pineal shadow was displaced away 
from the side of the lesion and toward the opposite side. 

“ It is possible that the pineal gland might be displaced toward the 
side of the lesion bj' cicatricial contraction folloAving the organization 
of the blood clot.” 

The following brief review of two cases occurring in the surgical 
service on board the hospital ship Relief illustrate the diagnostic 
value of lateral displacement of the pineal shadow: 
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Oabb Bspobts 

Oasb L—Diagnosis undetermined (brain abscess). 

X-TQif refiort. —Study of lateral view of tbe skull (stereoscopic) shows pineal 
idMnd to be calcified. Tbe sella turcica presents a normal appearance. The 
cranial sutures are closed, and there is no Increase In the vessel or convolution- 
ary markings suggestive of Increased intracranial pressure. There is, however, 
a fkirly w^-defined fan-shaped area of Increased density occupying the right 
parietal r^on. 

Study of the ant^o-posterlor view of the skull (stereoscopic), shows the 
pineal gland shadow to be diq^ced 1.4 centimeters to the left of the vertical 
plane. 

X-ray diagnoti*. —^Braln abscess, right parietal region. 

Operation. —Oste<qfia8tlc flap, right parietal bone. Dura Incised, large abscess 
under considerable pressure drained. 

Casb No. 2.—^Diagnosis undetermined (meningioma). 

X-ray report. —Study of lateral view of tbe skull (stereoscc^lc) diows idneal 
gland to be calcified. Sdla turcica, normal outline. Cllnoids depressed, but no 
sign of erosion. Cranial sutures closed; no Increase in vessel markings noted.' 
No suggestive shadow in parietal region. 

Study of antero-posterlor projection of the skull shows shadow of pineal 
gland to be displaced to the left of vertical plane 

X-roy diagnosie. —^In view of certain clinical findings, the displacement of the 
pineal shadow to the left of the vertical plane is suggestive of a brain tumor 
located In the rls^t frontal lobe (motor area). 

Neoropey report. —^Brain abscess, 4 by 6 cwtlmeters^ rl^t frontal lobe. 

SUHICABT 

In the series of cases reviewed bj Vastine and Kinney they report 
that “ the pineal gland was found to be displaced in 51 per cent of 
the patients with gliomas and 57 per cent of the patients with menin¬ 
giomas- 

"Acoustic neuromas was seen to cause displacement of the pineal 
gland in only 22 per cent of the cases. 

" Hydrocephalus per se was observed to produce a displacement of 
the pineal gland in only 13 per cent of the cases. 

"Pituitary adenomas were rarely seen to cause a change in posi¬ 
tion of the pineal gland, displacement being observed in only 10 
per cent of the cases. 

" Intracranial hemorrhage was shown to be capable of displacing 
the pineal gland as observed in 2 cases.” 

Brain abscess is capable of displacing the pineal gland, laterally 
and to the side away from the tumor, as observed in the two cases 
reported by the writer. 

CiONCLUSIONS 

The importance of lateral displacement of the shadow of the 
pineal gland should be recognized, especially when associated with 
86088--28- 1 
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characteristic clinical signs and symptoms, and, if possible, con¬ 
firmed by a thorough neurological examination. 

The method of establishing a normal range in position of the 
pineal gland described by Vastine and Kinney, should prove to be 
of great assistance in more accurate localization of the various types 
of intracranial lesions. 
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DENTAl niAOVOSXS 

By T. L. SAUPsaLL, Lieutenant Commander, Dental Corps, United States Nary 

Briefly stated, dental diagnosis is the art of determining the exact 
nature of dental disease. The establishment of a diagnosis may be 
attempted by hypothesis and by exclusion. A hypothetical diagnosis 
may be based upon the recognition of the general group of exhibited 
symptoms and a previous knowledge of the disease conditions which 
these symptoms predict. It is only accurate to the extent to which 
the presented symptoms are typical or to which diagnostic points 
can be recognized. Many diseases are so closely related that they 
exhibit the same general group of symptoms, but each disease in any 
group has at least one manifestation which is peculiar unto itself. 

In the case of an acute alveolar abscess, the symptoms usually are 
so typical that this condition is recognized readily; yet not infre¬ 
quently, due to complications, it is confused with other diseases 
exhibiting the same group of symptoms. Most disease processes are 
complex, involving more than one tissue or exhibiting atypical 
symptoms which often obscure the diagnostic points to such an 
extent that a hypothetical diagnosis is impossible. In these cases, 
symptomatic treatment should be instituted until a diagnosis can be 
worked out by exclusion. 

Diagnosis by exclusion consists in listing the entire nomenclature 
of diseases within the range of possibility, and the gradual elimina¬ 
tion of those not concerned. Some will be excluded negatively, while 
others will be positively excluded; i. e., certain conditions will be 
found which point to normality of suspected tissue, while others 
will be found which will show pathological involvement beyond all 
doubt. 
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Let us consider a case of acute alveolar abscess, the patient having 
presented himself at that particular stage of the pathological prog¬ 
ress before the rapidly forming pus has been walled off, with all of 
the cardinal symptoms of inflammation, but no fluctuating pus, and 
with a history of traumatic injury. An acute alveolar abscess or a 
fracture is indicated. Palpation and manipulation of the bone, 
although painful, fails to reveal the slightest crepitus, nor is there 
any deviation from normal in the bone continuity. This positively 
excludes the possibility of fracture, especiaUy when checked with 
radiographs. The jumping, throbbing pain of pulpitis having 
ceased at the end of 24 hours, the possibility of simple pulpitis is 
ruled out and an alveolar abscess is indicated. 

The tooth which has given the greatest response to the various 
tests is then opened and is drained of pus, thus proving the diagnosis. 
We have started with a hypothetical diagnosis, based on typical 
symptoms, have excluded the possibility of fracture created by the 
case history, and have identified the pathology by finding pus. By 
hypothesis and exclusion we are able to distinguish the true nature 
of the pathological involvement and to make an accurate differential 
diagnosis. This proceedure must be followed in all cases from the 
simplest to the most complicated. Its conclusions are based on clini¬ 
cal and laboratory findings, some simple, some complicated, but all 
essential. 

An accurate methodical examination is the only rational basis of 
diagnosis in complicated or atypical cases. This should be con¬ 
ducted in three stages: 

(1) The clinical examination. 

(2) The history taking. 

(3) The laboratory examination. 

The most important of the three is the clinical examination. The 
dental surgeon is frequently able to see at a glance the cause of 
trouble, for the reason that the great majority of dental troubles are 
caused by caries, and caries usually is easily discernible. The X ray 
is the instrument of final resort in locating caries, as it readily re¬ 
veals carious areas and cavities, which can not be seen nor located 
with an explorer. In making the examination every finding should 
be recorded. Standardized charts should be used for this purpose 
and carefully filed. 

The teeth should be examined and the findings noted. Graphic 
notations are much more comprehensible and satisfactory than notes. 
The system in use in the United States Navy has proved highly 
efficient and satisfactory. 

The pharynx, fauces, and tonsils should be inspected, together with 
the soft palate and surrounding soft issues, and any lesions which 
do not belong strictly to the province of dental surgery should be 
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referred to the physician. Following % searching clinical examina¬ 
tion the case history should be taken. Tlie patient should be ques¬ 
tioned along every line which might possibly furnish a clue to the cause 
and nature of the disease. Many cases which present no objective 
symptoms will yield so many subjective ones that the diagnosis can be 
made at this point without ^rther examination. Trifacial neuralgia 
is an example of such a case. The case history of a patimit who is 
afflicted with this disease will always point to the true diagnosis. The 
patient’s age, childhood diseases, family history, and any systemic 
disturbance which might be the cause or result of the condition should 
be noted. Habits of life, diet, rest, recreation, and mental relaxation 
should be considered. The frequency with which simulated nervous 
conditions can be directly traced to bad habits that lead to melan¬ 
cholic mental processes is quite surprising. Any informatiim which 
can have the slightest relationship to the case should be noted. This 
should be kept on a separate chart and constitutes the second step in 
making a diagnosis. The next step is the laboratory examination. 
The more important phases of this examination to the dental sur¬ 
geon must necessarily be the radiographic and dark-room examina¬ 
tion. In transillumination, dental attention will be focused on the 
maxillary antrum, but the alveoli and frontal sinus should be exam¬ 
ined as well. 

Microscopic examination of blood smears wiU many times be the 
deciding factor in making a diagnosis, and the dental office should 
possess a good microscope. Nothing is more helpful in the treatment 
of Vincent’s disease than the daily checking up with blood smears. 
White counts and general bacterial examinations are best done by 
specialists, but the dental surgeon should be in a position to know 
when the more elaborate examination is indicated. Specimens of 
saliva and of the excretions should be taken in complicated cases. 

At this point it will be well to digress and give thought to the 
annoying situation which unfortunately still exists between the 
mother science, medicine, and one of its specialties, dentistry. There 
is a great la(± of cooperation between the two classes of practitionera 
No attempt can be made in this work to discuss this deplorable con¬ 
dition, but the dental specialist can do much to remedy it, by calling 
in his medical brother whenever occasion demands, instead of ignor¬ 
ing or attempting to treat a condition for which the medical prac¬ 
titioner is better fitted. The need of cooperation is more apparent 
when the stage in the search for a diagnosis, where circumstances 
necessitate examinations along general medical rather than special 
dental lines, is reached. 

Aiter all steps in the examination of a patient have been carried 
out, all data obtained are correlated and the process of exclusion 
carried on until the true nature of the disease is revealed and the 
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diagnosis made. Complete ezaminations can be made only with 
complete equipment. The dental surgeon can not be expected to pro¬ 
vide himself with all the needed instruments and appliances to diag¬ 
nose all cases, nor can the medical man be expected to equip his office 
with a large supply of purely dental instruments. The wise dental 
surgeon will ally himself wi^ a group of specialists, each of whom 
is equipped to take care of his end of an examination. This arrange¬ 
ment minimizes expense, accderates examination and diagnosis, and 
gives the patient thorough service. It is ideal in all respects. Cer¬ 
tain instruments which are commonly considered superfluous are in 
reality quite essential if the dental examination is to be worthy of 
the name. The X-ray machine is one of them. No office can afford to 
be without a set of cold lamps and a pulp tester. These are not 
indispensable, but the time they save and the thoroughness for which 
they provide quickly compensate for the expense involved in their 
purchase. 

The microscope is worth its weight in gold. Accompanied by a 
few bottles of staining dye and a handful of slides, it tells a story 
of minute pathology which can be obtained in no other way. Last, 
but not least, among diagnostic instruments is the current literature, 
both medical and dental. So many new things are being constantly 
brought to light, so much new l^owledge is constantly being re¬ 
ported, that all our cases must be considered in the light of latest 
developments. 

Thus, in our attempts to diagnose our cases we must pursue the 
following procedure: 

(1) Clinical examination—Chart. 

(2) Case history—^Notee. 

(3) Laboratory findings—^Notes. 

(4) Consultations (medical and dental)—^Notes. 

Usually the diagnosis can be made without going through this 
whole procedure, but in baffling cases this routine will be found 
essential. In most cases diagnosis determines treatment. If the 
cause and nature of a disease condition be clearly comprehended, the 
method of treatment is usually indicated. There are some diseases, 
however, which still resist all attempts at cure, but these are mostly 
in the field of general medicine. Incurable dental diseases are very 
rare, and are becoming more so with succeeding years. Pyorrhea, 
the great bugaboo of the dental profession, is yielding rapidly to 
treatment based on knowledge of the underlying principles. It is 
quite possible that the next few years will see the eradication of this 
particular malady through extension of the practice of orthodontia. 

Rational therapeutic treatment is always based on diagnosis. Cor¬ 
rect treatment, in every branch of medicine, is followed by rapid 
reqmnse and ready cure. Those diseases which remain chronic or 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF M 



312 


SAMPSBLL—DENTAL. DIAGNOSIS 


VoL XXVI 


itacurable at the present day are simply awaiting the devdopment 
and discovery of more knowledge concerning them. They, in turn, 
will yield in time to the progress of medical science, but it is essential 
that the practitioner know at all times what method of treatment 
to pursue. 

In general, treatment may be classified under five heads: 

(1) Palliative—symptomatic. 

(2) Provocative—diagnostic. 

(3) Medical—chemical. 

(4) Surgical—^physical. 

(5) Mechanical—orthopedic. 

Palliative treatment consists in treating the symptoms as they ap* 
pear until a diagnosis can be made or until they subside. It is a 
makeshift treatment instituted for the sole purpose of relieving pain, 
and should be continued only until a method of permanent cure can 
be instituted. A common example of palliative treatment is the 
application of sedatives in acute pulpitis. Most of the aromatic oils 
will soothe a congested pulp or at least diminish the pain, but the 
surest cure for an aching pulp is the excision of the pulp itself. This 
treatment has its drawbacks in that it may set up a more vicious 
disease than pulpitis, but at least it is a permanent cure for pulpitis. 

Provocative treatment is much used in the realm of dentistry. Its 
purpose is to accelerate diagnosis. When diagnosis is difficult, it is 
sometimes necessary to aggravate subacute or subjective symptoms for 
the purpose of finding a possible diagnostic point. The most common 
example of provocative treatment is the exploring of a pulp chamber 
with a smooth broach. A case of deep-seated caries may or may not 
be accompanied by a live pulp. Sometimes these carious teeth are 
aching when the patient presents himself; sometimes they are not. 
Excavation reveals an exposure, but the pulp has receded and does 
not show, nor does it ache or bleed. The condition of the pulp must 
be known. This knowledge is gained by going gently through the 
orifice of the exposure with a smooth broach. If the broach provokes 
pulpal pain, there is living tissue to deal with; if not, there is 
putrescent or necrotic tissue. Provocative treatment is for diagnostic 
purposes only. When the desired information has been obtained, 
rational treatment is immediately instituted, consisting of the appli* 
cation or administration of drugs or surgical intervention. 

Medical treatment consists in applying locally or administering 
internally drugs or chemicals for the effect of their actions or reac¬ 
tions either locally or systemically. Cases exhibiting systemic 
symptoms are usually best treated by internal administrations. 
Syncopes produced by psychic shock usually respond rapidly to the 
effect of internally administered aromatic spirit of ammonia. 
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Surgical treatment consists of removing the cause of disease by 
excision, or rebuilding lost tissue by plastic or restorative means. It 
embraces all mechanical means of invading tissue for the purpose 
of eradicating disease or anatomical defect It is divided into— 

(1) Incision. 

(2) Excision. 

(3) Transplantation. 

(4) Beplantation. 

(5) Implantation. 

Incision is the simple invasion of tissue, usually for drainage pur¬ 
poses, as the lancing of the so-called ** gum boil.” Excision is the 
invasion of tissue for the purpose of removing pathological tissue. 
Extractions, curetments, and the removal of hypertrophied growths 
are common surgical procedures. Transplantation is the taking of 
tissue from one part to supply a defect in another. This is called 
plastic surgery. Beplantation of healthy tissue lost through acci¬ 
dent is often tried and at times successful. Teeth can be replanted 
successfully but the replantation must be accomplished soon after 
the unseating of the tooth or the chances of success are nil. Strong 
antiseptics and germicides are contraindicated in this operation and 
reliance must be placed on the normal defensive and restorative 
forces. Salt solution is by far the most acceptable bath for a tooth 
awaiting replantation. ID^tal implantation is a hopeless procedure 
at best. It consists in attempting to seat a tooth from one mouth 
into another. There are cases of reported success in this operation 
but not of recent origin. In the olden days, poverty-stricken persons 
were wont to sell their sound teeth for this purpose, but modem 
dental science has driven this practice out of existence. 

The simple operation of filling a tooth consists of: 

(1) Incision—opening up cavity. 

(2) Excision—^removing decay or pathological tissue. 

(3) Medical treatment—^preventive or therapeutic. 

(4) Bestorative—^the mechanical restoration of lost structura 

While simple, the operation of filling a tooth is essentially a 

surgical procedure and as close an approximation to surgical clean¬ 
liness as possible should be achieved. Treatment then is to be 
governed by diagnostic findings. Treat the symptoms until a 
diagnosis is made, then use the methods indicated for permanent 
core. When surgery is indicated it is far better to operate before 
tissue degeneration begins. The basic proof of correct therapeutics 
lies in the response to treatment. If the case does not yield readily 
to treatment one of two things is wrong, the diagnosis or the 
treatment 
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Prognosis is the ultimate decision concerning the rad result of a 
case. If a correct diagnoas has been made, the probable outcome is 
usually obvious, but many complications may occur to change a 
prognosis from favorable to hopeless. The general h^th of Uie 
patient has much bearing on the outcome of the case. The resistance 
of a strong, healthy patient will be greater than that of one of the 
opposite type. Temperament, too, should be taken into considera¬ 
tion, and a great reliance should be placed in nature. The patient 
should be told as early as is possible of the probable outcome of the 
case. Tact ^ould be used in the telling if the prognosis be unfavor¬ 
able, but only in rare instances is it justifiable to keep the patient 
in ignorance of his condition. Diagnose the case, institute the 
proper treatment, and in most cases the ready response which will 
be exhibited will permit the declaration of a favorable prognosis 
immediatdy. 

Oasb Bvcair 

Patient: Male, well built, well nourished, sandy hair, aged 25. 

OompMnt of sharp paln in lower left first molar. 

PhjfHoal ewanUnatUm .—^Lower first molar normal—^no carles, no abrasion, 
no pericementitis, responds to vitality test. Adjacent teeth same. 

Oonolution .—It can not be the molar; It la something else. Whmi told to 
describe the pain, patient says, “ Sharp, at times throbbing, radiates over 
supraorbital and temporal region.” 

Indicatory .—^Paln In the sopraorbital and temporal regions must be a reflex 
trmn nearest branch which is maxillary division of trigeminal (second branch). 
Bzamlne maxilla. 

Phytioal ewamfnation .—^Upper second molar, same side, shows undermined 
enamel which, when chiseled away, reveals large underlying cavity with pulp 
exposure. 

Diagnotit. —Pulpitltls, acute, with refiex manifestations. 

Treatment .—^Pnlpectomy and restoration. 

Prognoti*. —Favorable, will yield readily to treatmmt 

This is a typical practical case of a type which quite frequently 
presents itself to the dental surgeon. It may baffle for a moment 
or two, but the case history begins immediately to point out its true 
nature. 

An analysis of the evidence presented gives the following de¬ 
ductions : 

Point of localization complained of proves absolutely normal. 
Every tooth supplied by same nerve branch is likewise normal, 
therefore this must be a reflex. A reflex must include nearest 
glanglion, which is Meckel’s, the maxillary division’s substation lying 
back in the spheno-maxillary fossa. 

The sharp, at times ^ throbbing,” nature of the pain indicates the 
probability of pulpitis. Pulpitis usually means a cavity with 
attendant exposure of dentine or pulp. Tlierefore the logical thing 
to do is to look for caries along the maxillary division of the fifth. 
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The caries is found, the cavity opened, cleaned, and a sedative 
applied. The pain ceases shortly thereafter. At appoinbnent time 
the next day it has not returned, which is a positive check on the 
diagnosis of “ acute reflexing pulpitis ” made when the caries was 
found. 

The treatment is obvious; excise the pulp, dean and fill canals, 
and restore lost structure. 

The prognosis can be made immediately. The excision of the pulp 
will prevent future pain; dean surgery of live tissue is mostly sue* 
oessful, and obvious mechanics are the easiest part of the job. The 
case is thoroughly understood from start to finish. (A diaonosis 

HAS BEEN MADE.) 


BABIES IN HAITI 

d. C. Thokas, lieutenant (Junior Grade), Medical Corpe, United Staten Nary 

Babies, as is well known, is present in practically every civilized 
country of the world. It is more prevalent in some countries than 
others, espedally where man and dog live more in common. This is 
especially true among the black race. The annual toll of deaths 
from rabies is appalling, taking into account the fact that the disease 
is preventable if proper measures are instituted in time. The pre¬ 
vention of the disease is entirely a public-health question and re¬ 
quires systematic organization and strict enforcement of proper laws. 
It is true that rabies may be transmitted through the medium of all 
wann-blooded animals, but the majority of cases are contracted from 
the bite of the dog. The disease exists throughout the island of 
Haiti and Santo Domingo in a very virulent form. Three cases of 
death have been reported from Haiti during the last two years, and 
there were probably many more unreported cases, especially in the 
rural districts where the cause of death is usually difficult to 
determine. 

A census of the dogs in Haiti is almost an impossibility, but their 
number runs well into the tens of thousands. Practically every 
Haitian family owns at least one dog, and it is not uncommon to 
find as high as four and five belonging to one family. The white 
population is almost as bad in this respect as the natives. One of 
the writer’s neighbors, with four children, owns three dogs, and it is 
not uncommon to see as high as eight and ten dogs around his home 
at meal time, especially in the evening. 

MBASUBEB n» CONTBM. 

About a year ago the Haitian dog law, requiring every dog in the 
Bepublic to be licensed, was passed, lie law also stipulates that 
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when a dog is licensed it shall be inoculated with antirabies (one 
inoculation) vaccine. On September 1, 1927) about one year after 
the passage of the law, there were only about 400 dogs licensed in the 
district of Port au Prince. 

The National Public Health Service of Haiti maintains a dog- 
catching department which, since the passage of the law, has av¬ 
eraged about 300 dogs per month. One notices a very marked 
diminution in the number of dogs seen about the streets, and espe¬ 
cially about the public market places. The dogs after capture are 
held for a niunber of days and then killed in the following manner: 
The exhaust pipe from an automobile is connected to an air-tight 
box containing the animal. Death occurs in a very short time (car¬ 
bon monoxide gas). This is probably the cheapest and most humane 
way of killing dogs that has ever been used in this country. 

Antirabiea vaooine .—^It has been our experience that the anti¬ 
rabies vaccine is not infallible and that it is possible for a sup¬ 
posedly immune dog to contract rabies. A thorough check has 
been made during the past year on the niunber of dogs (those that 
received the vaccine) contracting rabies and we found that three of 
them developed a very virulent form of the disease. Two were 
killed by the police and one died a typical rabic death while being 
held under observation. All proved positive on examination. The 
use of the vaccine has undoubtedly cut down the number of cases of 
rabies, especially among the inoculated animals. 

A great deal of difficulty has been encountered with everyone, 
both natives and white population, in getting across the idea that if 
they will have their dogs licensed and inoculated with the antirabies 
vaccine, much can be accomplished toward lowering the number of 
cases of rabies. Although the license fee is only 60 cents gold, only 
a very small percentage of the dogs in Haiti have been licensed. 

Again it has been difficult to teach the natives, especially the native 
police, that a suspicious dog, especially those that have bitten persons, 
should not be summarily killed, but should be apprehended and 
turned over to the proper authorities. If killed, the head should be 
sent to the public health laboratory at Port au Prince for examina¬ 
tion. In the great majority of cases the dog is killed, and it is these 
cases that give the laboratory the greatest difficulty. Many timt^ the 
heads reach the laboratory in such poor condition, either from decom¬ 
position or because the brain is badly macerated from high-power 
bullets, that it is almost impossible to examine them. Animals thus 
killed are usually in the early stages of rabies and may fail to show 
any microscopic evidence of the disease, thus causing an indefinite 
delay in awaiting inoculation tests. 
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lABOBATCttT PSOOmUBB IN TBB MAONOSIB OT BABOS IN DOOS 

1. Demonstration of Negri bodies in brain smears .—One can find 
in the literature many methods for the demonstration of Negri bodies 
in brain smears, but the basis for practically all of them appears to 
be a combination of two common stains, i. e., basis fuchsin and methy¬ 
lene blue. 

The method used in the public health laboratory of Haiti for the 
demonstration of Negri bodies in brain smears is as follows: The 
skull cap is removed in the usual manner, care being taken not to 
macerate the brain. The entire brain, including the cerebellum, is 
removed. An incision at a point about 1 centimeter from the mid¬ 
line of either hemisphere is then made, using a thin-bladed, sharp 
knife. The brain is opened down to Ammon’s horn (we have had 
very little success with material from the cerebellum). This struc¬ 
ture runs almost at right angles to the line of incision and almost 
beneath the point of beginning of the incision if one cuts from 
behind forward. The thin layer of white matter which Qovers the 
horn is opened and pushed aside. A small piece of the gray matter 
is placed upon a clean slide, a second clean slide placed directly upon 
the tissue, and even pressure is exerted upon the two slides until the 
tissue flattens out. The two slides are then drawn apart. Pressure 
must be maintained until the smear is complete. Much practice is 
required in order to obtain uniformly even smears. The smears, 
while still moist, are fixed in methyl alcohol for one to two minutes 
and then stained in the following manner: The slide is flooded with 
a mixture consisting of 20 cubic centimeters of distilled water, 1 
drop of a saturated alcoholic solution of basic fuchsin, and 1 to 2 
drops of a saturated aqueous solution of methylene blue. (The 
preparation of this mixture requires quite a bit of practice in order 
to get just the right proportion of methylene blue, as too little 
makes the ganglion cells too red and too much makes the cells too 
blue, sometimes almost black.) Gently steam (do not boil) for 
three to four minutes, wash in water, and dry betwen filter paper. 
Ganglion cells stain blue, the shade depending upon the amount of 
methylene blue added; red blood cells, a yellowish copper color; 
Negri bodies, a pale pink to a deep red. The Negri bodies are often 
large enough to be seen with the low-power lens. One should make 
and stain from 10 to 20 slides in order to obtain enough good slides 
to be certain of the diagnosis. The writer has frequently stained 
as high as 30 slides in order to obtain 1 or 2 slides that show a large 
number of ganglion cells. 

The largest forms of Negri bodies measures about 20 microns and 
the smallest about one-half micron. They are round, oval, oblong. 
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and triangular, but the first type is by far the most common. Their 
structure is shown especially well in smears. The bodies present a 
hyalinelike cytoplasm with a clear margin and contain one or more 
chromatin bodies having a more or less complicated and regular 
arrangement. It is not at all unusual to find these bodies missing 
from the Negri bodies. Negri bodies vary in number according to 
the stage of the disease and are located chiefiy in the cytoplasm and 
along the fibers in the branches of the large nerve cells of ^e central 
nervous system. It is not uncommon, especially with a large num¬ 
ber of ganglion cells infected, to find them free in the brain substance. 

2. Armiwl mocutaHom; wMcHly rdbUta ,—^The final diagnosis of 
rabies rests upon animal experimentation. The other half of the 
brain is opened in a like manner as for making smears. When the 
horn is reached sterile instruments should be used to open it. A 
small portion of the gray matter is removed, emulsified in sterile 
salt solution, and injected under the dura mater of a rabbit or 
guinea pig. The diagnosis by this method, however, requires so 
much time that it is of no practical value in deciding whether the 
Pasteur prophylactic treatment should be given. If the inoculated 
rabbit shows no symptoms in one month and Negri bodies were 
not found in the specimen, a negative diagnosis may be given, 
although it is customary to observe the animal for six months. 

During the past two years 60 dog brains have been examined in 
tlie public health laboratory of Haiti, with the following results: 
38 positives, 15 negatives, and 7 doubtful cases. All the heads were 
from dogs with suspicious histories, although not all had bitten any¬ 
one. Three d(^ that were held under observation died without 
showing any symptoms of rabies, but on examination proved to be 
positive. 

TBEXTMENT OF DOO BITES (SUSPICIOUS AND OTHESWISX) 

1. Local treatment of the wound .—^Wounds produced by the bite of 
an animal in which there is any suspicion of rabies should at once 
be cauterized with fuming or strong nitric acid. Nitric acid applied 
directly to an open woimd is very painful and dliould be preceded by 
some form of treatment to eliminate the pain. The method in use 
throughout the island at the different clinics is as follows: The 
wound is first cleaned as thoroughly as possible, then pure carbolic 
acid is applied, using a thin glass rod and touching all parts of the 
wound, then wash with alcohol. Strong nitric acid is then applied to 
all parts of the wound, care being taken that no pockets nor recesses 
escape. The excess nitric acid is neutralized with a saturated solution 
of sodium bicarbonate. Thorough cauterization at once reduces the 
danger of wound complications and wounds so treated within the 
first hour seldom are foUowed by rabies. 
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2. The Paeteur prophylactic treatment .—When should it be given? 
This is a very important question and it is sometimes difficult to 
decide whether or not the treatment should be given. Treatment 
causes sufficient personal inconvenience to make it undesirable to 
give it if it is not necessary. In many cases it is impossible to dis¬ 
cover whether the dog that inflicted the bite is mad or not, and in 
these cases it is best to play safe and advise the treatment. This is 
especially true in a country where rabies is prevalent. 

The patient comes in with a history which usually comes under 
one of the following classes: 

(1) The dog is mad. Confirmed by symptoms and laboratory 
examination. Give the treatment. 

(2) Tlie dog is not mad. It should be observed for a period of 10 
days and if no ^mptoms develop the treatment is imnecessary. The 
dog, however, should be kept in quarantine for a sufficient length of 
time to avoid its being bitten by a rabid dog and subsequently de¬ 
veloping rabies, making your original diagnosis doubtful. 

(3) The dog is not identified. In this case it is best to give the 
treatment unless the locality is known to be free from rabies. 

(4) Exposure to saliva. Many people who apply for advice give 
the following history: They have not been bitten but have been 
licked on the hands and face by a dog that later developed the 
disease. One usually has minute abrasions upon the hands and it is 
best in these cases to advise the treatment. 

The principle of the treatment consists in producing an active 
immuni ty by means of an attenuated virus. This virus is contained 
in the spin^ cord of rabbits dead of rabies and is attenuated by 
drying. An emulsion of this material is given daily for a period 
of 14 days. 

There are no contraindications to the treatment. During the 
treatment the patient may go about his usual business. It is not 
necessary to stay in bed, but he should avoid fatigue, cold, emotional 
stress, trauma, and alcohol. 

COKPUCATIONS OF THS TBBATMEHT 

1. Local reactions at the site of the wound are trivial and usually 
consist of a slight redness and some induration. 

2. Paralysis is said to occur occasionally and may be fatal. We 
have never had the slightest sign of paralysis in over 200 cases. 

3. In several cases a rise of 1** to 2° of temperature has been 
noted, accompanied by headache and in one case by a feeling of 
nausea. 

DOBATlOa OF IMUUNITT 

Immunity is said to appear about two weeks after treatment and 
to last a varying period of time, at least for two years. But it is 
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believed advisable, especially in countries where virul^t rabies is 
present, for one bitten by a rabid dog six mcmths after the last 
treatment to again take the Pasteur treatment. 


V0TB8 ON A NAT.ABTA SOByST AT POST DB PAIX, HAITI' 

Bj P. W. Wilson, Lleatenant Commander, Medical Corps, United States NaTjr 

When I left Port de Paix, the final figures on the malaria survey 
of the emigrants leaving for Cuba had not been prepared, but the 
approximate figures were as follows: Of the 6,400 laborers examined 
26 per cent showed malaria parasites in a single thick-film blood 
smear. Of those infected, 80 per cent showed parasites of t^e malig¬ 
nant tertian type, 19 per cent quartan, and less than 1 per cent benign 
tertian. Belatively few mixed infections were noted. If there had 
been time or opportunity to examine the blood of the laborers on 
two consecutive days, it is assumed that certainly more cases of mixed 
infection would have been found, and it is thought also that the total 
number of those mfected would have been increased by from 5 to 10 
per cent. The surprising thing, of course, is the very small amount 
of benign tertian. During the first few days of the survey there were 
a number of benign tertian cases reported by each of the examiners, 
but on more careful study they became more conservative and only 
three or four cases of benign tertian were reported during the last 
three weeks of the work. On those few cases the several examiners 
were never unanimous, but all yielded to the opinion of Doctor Bar¬ 
bour, whose international reputation and long experience in malaria 
work naturally placed him in the position of arbiter. 

Another fact which surprised those of us who were conducting our 
first malaria survey was the large number of men who showed heavy 
infections, some of them having as high as 50 to 70 rings to the field. 
It was a quite common finding to see specimens with 4 to 6 para¬ 
sites to the field. All the prospective emigrants were first examined 
physically, and those who were weak, sick, infirm, or too young were 
rejected. Blood smears were taken only on those who were allowed 
to go and who were in apparent good health. 

Three groups of children were examined; one group of 100 from 
the market place at St. Ixiuis du Nord, in whom malarial parasites 
were found in 28 per cent; another group of 100 street children in 
Port de Paix, who were 24 per cent positive; and a third group of 67 
students of the Brothers’ school at Port de Paix, who were 14 por 
cent infected. The ratio of quartan to malignant tertian infections 
among the children was approximately the same as that noted among 

' Bead before the Societe de Medicine, Port ou Prince, Haiti, March, 1927. 
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the emigrants. No benign tertian was found. It is interesting to note 
the low rate among the students as compared with the other two 
groups. Three factors may have a bearing on this difference. First, 
it was impossible at the time to examine more than the 67 who could 
be collected, and it is possible but not probable that there would 
have been enough positives in the last 33 to bring up the rate if we 
had succeeded in getting blood from 100 students. Second, the school 
children came mostly from Port de Paix, and the sanitation of the 
town itself may be the important factor. But the third factor is 
perhaps equally important, and that is, that the students came from 
the better class, and consequently were much better nourished. One 
should also consider that, perhaps, the better class of children from 
the school had had more quinine than the others, they being close to 
the source of supply and having the money to purchase it. 

Perhaps it will not be amiss to say a few words about the Barbour 
and Komp thick-film method. This method was used exclusively, 
and while it would be a waste of time to give the technique in detail, 
certain precautions which Barbour and Komp have found necessary, 
if good uniform results are to be obtained, will be mentioned. Two 
prime essentials in the preparation of thick films are: First, avoidance 
of dust or finger dirt. To dean the finger or ear well requires but 
little time, perhaps four or five extra minutes, for a group of 25 to 3(t 
persons. The blood drop should be spread by dragging it about on 
the slide, not by rubbing the finger in it. Varying thickness in the 
depth of the drop is an advantage. The amount of the blood spread 
may vary, but it is well to have at least one-fifth of a cubic centimeter. 
Second, a good quality of Giemsa stain is also essential. Gruebler’s 
powders are used exclusively, and the stock stain is made up accord¬ 
ing to the usual textbook formula. Chemically pure glycerine and 
chemically pure methyl alcohol are necessary. The stain which was 
used at Port de Paix contained only the azur II eosin in the usual 
amount; no azur II was added. 

Other details are worthy of mention: Freshly distilled water, or 
rain water caught in the open, is satisfactory, but care must be 
taken that it does not become acid in reaction through absorption of 
CO, or the growth of algee. The stain works best when the hydro¬ 
gen ion concentration of the water is between 7.4 and 7.8. It is best 
to make up only enough stock stain to last three or four weeks. 
When slides are well cleaned one usually has but little trouble through 
failure of the thick film to adhere to the slide. It is best to wipe the 
cleaned slides with a cloth moistened in alcohol before using them. 
A few hours’ drying of the blood will make the films adhere better 
and the slides may be placed in the sun. Care must be taken, how¬ 
ever, not to allow too much heat or the film will harden to such an 
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extent as to interfere with dehemoglobinization. For the same 
reason the slides should not remain unstained for more than two or 
three da 3 r 8 . The slides should be decolorized too little rather than 
the least bit too much, and Clark prefers not to decolorize at alL 
Glassware must be kept exclusively for this work, since any con¬ 
tamination with acid substances may spoil a whole batch of slides. 
If such an accident should happen, it is easy to decolorize and 
restain. 

There can be no question but that the thick-film method is a great 
timesaver and that a great many more positives are found with the 
thick than with the thin film preparations. In hospital practice five 
minutes is considered to be sufficient time to spend on a slide before 
reporting it negative, while in survey work three minutes is sufficient. 
In any case the finding of chromatin granules, pigment, or even 
aoemia would lead one to prolong the search. In the work at Port de 
Paix the first parasite was found in the first 30 seconds of search in 
more than 40 per cent of the positives, and about 80 per cent of the 
positives were found before 50 fields had been examined, using a No. 
10 ocular—or, roughly, within the first minute and a half. 

There can be no doubt but that in the hands of skilled observers 
the thick film is much more accurate. Clark, working with his 
technician in Honduras in the spring of 1924, examined 1,431 blood 
films, he using the thick film and his technician the thin preparation. 
The Barbour thick film gave 45.8 per cent positive results, and the 
ordinary thin film gave 17.5 per cent Three hundred and fifty of 
these examinations were positive to the thick film and negative to 
the thin film. Thirty of the examinations were positive to the thin 
film and negative to the thick-film method, and Clark summarized 
the advantages and disadvantages of the thick-film method at the 
Kingston conference in 1924 as follows: *‘(1) It reveals the adult 
parasites when only a sparce infection is present. (2) It helps 
identify the type, in cases where perhaps only one or two young ring 
forms are found in a thin film, by affording an opportunity to see 
some of the adult forms. (3) It furnishes a much more acciurate 
idea of the incidence of malaria. The disadvantages are: (1) Young 
ring forms are difficult to stain because they contain little, if any, 
pigment. (2) The thick films are easier to lose off the slide than the 
fixed thin film. (3) Anemic blood is difficult to prepare in thick film 
and easy to lose in water jars. (4) It is difficult—much of the time, 
impossible—to differentiate benign tertian from quartan parasites. 
(5) A positive thick-film report given a medical officer in charge of 
natives in the Tropics sometimes misleads the clinician and prevents, 
or delays, the recognition of the primary disease that brings the pa¬ 
tient to the hospital A doctor new to the Tropics is apt to find diffi¬ 
culty, for a while, in differentiating an acute malaria from a chronic 
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or latent (6) The thick iUoi requiree^^ experience in its 

ejaunimt^ than do the thin-film picture nvith its good background 
oi red oeileCf' 

la coadasHaj, t wish to state that it is my opinion that iii hospital 
prsclico blood of every newly admitted patient 

should be examined by the thick^film meth<^ for malaria as a matter 
of znutinoi and if fouud negative a se^ud examination should be 
ddne-on the follotving day. Certainly malmia parasites will be found 
in many pattente pres>;ntmg no malaria syhiptoms^ and who are not 
ttctUftily sm^oring frtuii their malaria panisitea W'hich they may have 
iuurhored for inany years, but if the doctor la charge of the case is 
£o*?fetrarned. he. i.s foroirmod. The surgical ca^ can be better pre¬ 
pared .fifjr his Cfijeratjon, and in idle expacftot mother who carries 
malaria pauna^ites in lK?r Hood stream, it must always be remembered 
that malaria it^Jf eautanmori^ ^^Gariiages than quinine in reason¬ 
able dosage ever does, to say nbihhig of thsHse obscure cases of anemim 
pain in the back, .neuralgia, digestive and other mdeSnlte disturb¬ 
ances,.'which frequently clear up when the proved malaria is care¬ 
fully treated over a sufficient l^gtb of time. Of course, in tlmey/^ 
probably the greatest benefit to the conuounity will be derived from 
the careful sanitation done in those neighborhoods whence the car¬ 
riers come, and from more intelligent sb?riUzation of the carriers 
thonselves. 


SKEnnxvcnr hospitals, vstted states hatt hkdical dppaxthsnt 

STAimAHn jrttTJCEajT ttpb 

By A. B ilONTQOMBBiT^ Chief 

In time of a national emergency when the naval Medical Depart- , 
meat will be required to furnish hospitaliaation in excess o# the 
capacities of existing facilities, even whan espanded to their Ihmta 
of expansion, the Bureau of Medicine and Surgery plans to eonr 
struct and equip ^ hospitals, simple in construction and 

equipment, of tlm States Kavy Medical Department stand¬ 

ard hutment typo, when practicable. The policy of the Medical 
Department ia not to use civil institutions except when alejolutely 
heceasary. 

Daring the World War, when the Navy was called upon to expand 
to more than ten times its pre-war strength, ih© question of hospitabT 
i^tion became a serious one, not only to meet the immediate require- 
menta of mobilization, but also the requirements of inci'eamhg 
strength during the war. Not ooly were naval hospitals called upon 
to expand to the limit of their buildings and grounds ? it was also 
necessary to construct bai^ hospitals and smaller station hospitals at 
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home and overseas. It is interesting to record that the Bureau of 
Medicine and Surgery had prepared for such an emergency by hav¬ 
ing for immediate use type plans of acceptable building construction 
to be used for wards, Hospital Corps quarters, etc. 

At New York City, even with a greatly expanded naval hospital, 
a large venereal hospital in the harbor on Hoffmans Island, and one 
of our finest emergency hospitals at Pelham Bay, it was necessary to 
use civil hospitals; and after the armistice there were nearly 3,000 
patients in these hospitals in different parts of the city. 

The disadvantage of using civil hospitals was,^owever, very appar¬ 
ent at the time of the great “ flu ” epidemic, when the beds of these 
hospitals were needed for civilian patients. The use of these hos¬ 
pitals was also found to be costly, and men accustomed to military 
discipline were difficult to control in them; consequently, it is not 
considered a wise policy to include civil hospitals in plans for a 
future emergency, but to plan for the immediate expansion of exist¬ 
ing facilities and the establishment of temporary or semipermanent 
hoq>itals when necessary. 

As an indication of the possible requirements in a national emer¬ 
gency, the facilities for hospitalization during the World War may 
be used as a guide. The principal emergency hospital construction 
in the United States during the World War, at 25 bases, of entirely 
different size and requirements, comprised an aggregate of 500 build¬ 
ings to accommodate 15,000 patients and the necessary personnel— 
Hospital Corps men, nurses, and civil employees—^to the number of 
6,000 additional, so that the total accommodations furnished in beds 
and living spaces were for 21,000 persons. This does not include the 
accommodations furnished by taking over buildings for this purpose, 
nor the many isolated bases where small station hospitals were estab¬ 
lished. Overseas there were established five base hospitals and eight 
station hospitals, with a total bed capacity for 4,120 patients. The 
buildings for these hospitals were leased from other governments 
or private owners with one exception. There were also numerous 
dispensaries furnishing hospitalization at many smaller bases. 

Part of the work of the Planning Division, Bureau of Medicine 
and Surgery, is to consider possible future demands, and, with this 
in mind, plans have been developed, with the assistance of the Hos¬ 
pital Section, Bureau of Yards and Docks, for the construction and 
equipment of standard hutment type hospitals when required. These 
hospitals will be of two types as to construction material and of 
four types as to capacity. The construction types will be, one of 
screen wire and canvas, for use in the Tropics, and the other of 
wood construction, for use in temperate climate. The capacities of 
the different types are 100, 500,1,000, and 2,000 patient beds, together 
with quarters for staff personnel. 
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During the World War, one of our base hospitals overseas, at 
Queenstown, Ireland, was an assembly of the “Aladdin ” fabricated 
buildings, each building (unit) 82 feet long by 20 feet wide, sheathed 
on the outside and paneled on the inside with tongued-and-grooved 
lumber. The cost of each unit was $508, delivered at the tidewaters 
of Virginia. Every effort was made to expedite delivery of this 
material, yet it was three months from the time the order was placed 
until delivery was made. On arrival at the selected site, after ship 
transport, many panes of glass in the window panels were broken, 
and, owing to war-time conditions, procurement for replacement was 
very difficult. For economy and convenience in handling patients it 
was necessary to assemble two, three, or four of these units for one 
building, h^ce there was a waste of material as the ends of many 
units were not utilized. Although these buildings are designated as 
portables, the work of erection requires considerable skill and time; 
also, there is much destruction in taking them down to remove 
elsewhere. 

In developing plans for the hutment unit it was decided that simple 
ocmstruction with standard stock material was to be desired. This 
material is usually carried in stock by the Supply Department, or 
readily procured in the open market, and could be easily cut and 
fitted on the selected site by men of little experience in construction. 
Suitable buildings of one or more units can be constructed of this 
material according to plot plan and detailed construction plan, by 
men with no more skill than would be required for the erection of 
the fabricated units, at much less expense and in less time. 

Each standard type hutment unit is a building 32 feet long by 20 
feet wide, and is to be erected on concrete piers, except in the case 
of those units to be used as galley or lavatory, which are to have 
concrete floors, laid on the ground. A bill of material has been pre¬ 
pared showi]^ quantities required for the construction of one, two, 
three, and four unit buildings. The quantities include 10 per cent 
allowance for damage in transportation. It is considered that the 
four-unit building is the more economical and suitable for ward use, 
as it will accommodate 40 patients very easily, with a maximum of 
45, with two rooms partitioned off to be used as quiet rooms (one 
may be used for dressing room), also a diet kitchen and linen closet. 

The framework of the units, both the screen wire and canvas and 
the wood construction, are practically the same. Instead of windows 
in those units for tropical use, where mosquito and fly protection is 
very necessary, the middle thirds of the sides and ends of the build¬ 
ing are covered with screen wire, with a canvas awning that may be 
raised or lowered as a protection against inclement weather. The 
upper and lower thirds are covered with canvas. Those units to be 
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used as nurses’ quarters or lavatory should have the screen wire and 
canvas awning over the upper third to afford more privacy. In 
the unit of wood construction, the same framework can be readily 
adapted for colder climates by using lumber instead of canvas for 
the sides and ends, with the required number of windows for light 
and ventilation. Wall-board sheathing or additional wood panel* 
ing, with insulating material between will permit them to be more 
readily heated. 

In ^e erection of an experimental unit in the Philippines, it hav¬ 
ing been found that a native product—suali, was less expensive and 
more durable than canvas, this material was substituted; also, corru¬ 
gated-iron roofing was substituted for the prepared roofing as listed 
in the bill of material. This substitution in the roofing effects a saving 
in the lumber for sheathing but has the disadvantage of being noi^ 
in a rainy climate. The experimental buildings have been in use for 
some time and are standing up well against the tropical sun, wind, 
and rain. They have proved to be very satisfactory. Tentage has 
the advantage of quick erection, but canvas deteriorates rapidly in 
the Tropics, and it is not possible to obtain the same comfort for 
patients that is found in a building with a roof. 

Wall board or wood are used for partitions where necessary, and, 
wherever possible, curtains of colored burlap, preferably green, may 
be used instead of inside doors except for places which it is necessary 
to secure. 

As this construction is semipermanent and not portable, it is con¬ 
sidered that care shoiild be given to the construction and preservation. 
To give greater life to the canvas, as well as the wood and metal 
fittings, painting is of great value. The following is suggested: 

Exterior—dark green oil paint. 

Interior—flight green oil paint on walls of wards and quarters, 
with white oil paint overhead. Lavatories to be painffid with white 
oil paint; also operating and dressing rooms, which should then be 
enameled. 

When prepared roofing is used, a coating of tar and gravel will 
give better fire protection and longer life. 

For the assembly of these units in the construction of a hospital of 
the desired capacity, plot plans are furnished of an acceptable lay-out 
based on the principle of concentrating the different activities and 
permitting ready accessibility for administrative purposes. Com¬ 
municating “ covered runways,” as provided in plans, have been re¬ 
duced to a minimum, for economy of material at a time when pro¬ 
curement is difficult. 

It is not intended that these plot plans be rigidly followed; they 
are diagrammatic and represent an arrangement arrived at after con- 
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siderable deliberation as to requirements. They Ydll give some in> 
formation as to the required acreage of site. The local problem may 
demand quite a different arrangement, as well as different arrange¬ 
ment of partitions within the buildings, location and size of doors, etc. 

In all probability, these hospitals will, when required, be estab¬ 
lished at a naval station, or near by, where public utilities such as 
potable water supply, electric current, sewers, etc., will be available; 
if not, provisions should be made in local plans to procure the neces¬ 
sary equipment to furnish these utilities—^water purification unit, 
portable electric generators, water tank, power pumps, piping, etc. 

Lists of equipment have be«Q prepared as a guide in fitting out these 
hospitals. It is believed that all essential items have been included, 
though local conditions may necessitate some changes. In preparing 
^ese lists, special consideration was given to the selection of items 
readily procured, the elimination of bulky and elaborate equipment 
when a more simple or portable type may meet requirements, in order 
to reduce transportation. Instead of the usual type hospital bed, 
the hospital cot is listed. This cot, with folding head and footpiece, 
has practically the same dimensions as the hospital bed but is some¬ 
what lighter in weight and less bulky when packed. The “ Liberty ” 
folding steel cot is listed for use of enlisted staff personnel. This 
cot, though of greater bulk and weight than the folding canvas cot, 
is much more durable and comfortable and its use is warranted. The 
heavy and bulky surgical and fracture beds are considered essential, 
but only a minimum number of these beds are listed. The usual type 
bedside locker is not listed, for it is considered that a folding bedside 
table of wood or metal wiU answer the purpose of holding the neces¬ 
sary bedside articles of the patient. A shelf may be secured to the 
framework of the building, behind the bed, to hold the patient’s 
clothing that must be kept in the ward. This same arrangement is 
provided for staff quarters, and for officers, nurses, and chief petty 
officers. A cretonne material is listed for use as a draped curtain 
from this shelf, imder which the clothing may be hung. This ar¬ 
rangement obviates the necessity for the bul^ and expensive ward¬ 
robes, chiffoniers, etc., that also present a problem in procurement 
and transportation, and effects a saving in the space of quarters. 
This arrangement proved satisfactory at the United States Navy Base 
Hospital No. 4 (hutment type) during the World War. 

It will be noted that certain items of equipment listed, such as 
tables, lockers, cupboards, etc., are designated as items to be made 
on the premises, and this principle may also be applied to other items 
if practicable. It must be kept in mind that the most difficult 
problem in the establishment of the hospital, and one likely to be 
urgent, is to procure and assemble the material at the hospital site, 
the accomplishment of which concerns so many agents over whom 
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the officer charged with the establishment of the hospital has no 
cmitrol. 

Lists of supplies (expendable items) have been prepared and the 
quantities stated are estimated to last for a period of six months in 
accordance with the average rate of use by hospitals in the case of 
those items for which this rate is known. It is considered that 
quantities are adequate to last until additionid supplies could be 
procured to meet the local rate of use, which may be different from 
the average rate of use because of local conditions, therapeutic pref¬ 
erence of medical officers, etc. 

Staff personnel allowances for these type hospitals have been pre¬ 
pared, showing rank or rating of officers, nurses. Hospital Corps 
men, and service corps men. It is assumed that when the necessity 
for the establishment of the hospital becomes apparent, personnel of 
the Naval Beserve will be available for this duty. For the adminis¬ 
tration of hospital and instruction of Naval Beserve personnel, a 
certain number of regular Navy personnel will be required for key 
positions. At this time, groups of associated specialists, consisting 
of surgeon, internist, urologist, clinical pathologist, Bontgenologist, 
and ophthalmo-oto-laryngologist, are being organized and appointed 
in the Naval Beserve for this special service in time of a national 
emergency. The additional personnel will be fumi^ed from general 
detail. The service corps personnel will consist of the various rat¬ 
ings of the clerical, artificer, commissary, and seaman branches of 
the regular Navy and Naval Beserve. 

The standard type hutment unit is not only suitable for emergmcy 
base and station hospitals, but for the tmnporary expansion of any 
activity when such type construction will meet the needs. This 
construction is comparatively low in cost, affords suitable quarters 
for personnel, comfortable accommodations for the sick, and can 
be quickly erected by inexperienced personnel. 


THE SXFEGICAl CASE' 

By W. H. Michasl, Lieutenant Commander, Medicai Corps, United States Navy 

The case which comes to the hospital as a surgical case is usually 
admitted with the handicap of a ready-made diagnosis. There is a 
hernia to be cured, a tumor to be removed, a gall bladder to be 
drained, or some other fairly evident carpenter work to be done. 
The majority of these cases undergo their operation and, without 
accident, return in due time to the routine of their life. However, 
a few terminate their hospitalization by leading their funeral pro¬ 
cession, simply because their physical condition, other than their 


* Read, In French, before the Haitian Medical Society, Oct. 12, 15)27. 
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surgical diagnosis, had not been thoroughly studied. It is for the 
sake of these, who would have been saved if there had been less 
neglect on the part of the doctor, that 1 especially wish to speak. 

A robust-locking man, anxious to lose as little time as possible, 
asks to have a hernia which he has had for 20 years removed. He is 
operated upon the day after admissicm to the hospital without await¬ 
ing the laboratory reports. A few days after, to the confusion and 
embarrassment of the surgeon, the patient dies of uremia. 

Let me give another case. This was a woman 60 years old who had 
a cystocele which she had had for years. She gave the symptoms of 
menopause which our enthusiastic gynecologist attributed to her 
cystocele and advised operation. Fortunately, an interne discovered 
in time that the patient had an arterial pressure of 240 millimeters. 
Instead of leaving the hospital as a corpse, which woidd have been 
the probable sole result of her operation, she returned to her home 
with her health much improved by purely medical treatment. 

Now, how are we to avoid these accidents? A great doctor said: 
“ Treat the patient and not the disease.” In that edict lies the solu¬ 
tion of the problem. To treat the patient we must know his con¬ 
dition exactly and in detail before we undertake an operation. We 
must remember that a hernia, for example, excludes neither syphilis, 
nor tuberculosis, nor arterial sclerosis, nor heart disease, nor nephritis. 

In tile first place, we must have an exact and correct history, and 
make a complete physical examination. The history must reveal 
any symptom of defect in the respiratory system, nervous system, 
circulatory system, and genito-urinary system, or any systemic dis¬ 
ease, which defect or disease may cause an accident in surgical opera¬ 
tions. The physical examination should cover systematically the 
entire body, but especial attention should be paid to any point brought 
out by tile history. 

There are many methods of writing histories and doing phymcal 
examinations. They are all good if they cover every detail. Errors 
creep in generally from neglect in following the method, and not 
from faults in a well-thought-out method. For some montim we have 
followed at the Haitian General Hospital the method in use at the 
Massachusetts General Hospital. Naturally, we have made some 
dianges due to the radical difference in our patients as compared 
with those of the Boston institution. 

The third precaution, after the history and the physical examina¬ 
tion, is the laboratory work. At the Haitian General Hospital every 
patimit has the following minimum laboratory work: 

1. Microscopic and chemical examination of the urine. 

2. Examination of the stools for parasites and ova. 

Z. Examination of the blood for q^hilis, malaria, and the 
percentage of hemoglobin. 
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Additional work is ordered whenever warranted, but it is only in 
those desperate cases where minutes count that this minimum lab¬ 
oratory work is neglected. 

Now, with all the above material from the clinic and the lab¬ 
oratory at hand, a clear idea of the condition of the patients, and the 
seriousness of the proposed operation, we should divide all our casco 
into three classes: 

1. The group in good condition, where the risk of operation 

is negligible. These may undergo the operation without 
special precautions. 

2. The inoperable grottp, where the risk outweighs the advan¬ 

tages of operation. These, we do our best to relieve by 
purely medical treatment. 

3. The large group of cases which necessitates special care. 

It is this third group of cases, in which we have found certain 

defects, and who might easily be killed by a severe operation or a 
faulty anesthesia, to which we should give our special attention. The 
defects which we find most commonly are syphilis, anemia, nephritiB, 
pulmonary disease, heart lesions, and acute febrile diseases. 

Fear is a bad symptom and it is preferable to postpone operation 
when fear is excessive. ;> • 

The management of these cases necessitates two procedures: 

1. Improve the condition of the patient so that he may more 

safely undergo the operation. 

2. Bender the operation as harmless as possible. 

If symptoms of syphilis are present, the patient should be treated 
until they disappear. If there are no symptoms of that disease, but 
a positive serum reaction, it is advisable to administer two doses of 
neosalvarsan before operation. This is a precaution equally valuable 
to the operator as to the operated. 

The danger from anemia is in proportion to its severity and the 
extent of the proposed operation. For average major operations it 
is well to fix 70 per cent as the danger point. Even when at 70 per 
cent, we ^ould be prepared to carry out special precautions to coun¬ 
teract shock. If possible, more extensive anemia should be treated 
medically. However, if the anemia is due to malignant disease, or 
medical treatment can not be continued with suc(»ss, it may be neces¬ 
sary to resort to transfusion before and even diuring operation. 

In kidney disease the functional test should be carried out with 
phenolsulphonephthalein, and every effort possible made to raise 
the percentage of excretion to 40 or above. 

Acute pulmonary disease should be treated before operation. Cases 
of chronic disease should be operated upon between attacks. Ether 
anesthesia should, if possible, be avoided in these cases. 
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The condition of cases of yslvular heart disease can usually be 
improved before operation by intensive treatment. 

Acute febrile diflftaan contraindicates all operations except the 
desperate cases. 

With each treated and his condition improved, how can we reduce 
the danger of the operation) We have many methods. 

In those cases where the condition is doubtful the intravenous 
injection of glucose-insulin solution before operation reduces acidosis 
and tile risk of shock. 

Spinal anesthesia can often be substituted for ether in operations 
of an hour or less in duration which are to be done below the level 
of the umbilicus. This method practically eliminates shock and is 
especially recommended in genito-urinary operations. 

Anesthesia by nitrous oxide produces less shock than ether. It is 
valuable in short operations where relaxation of the muscles is not 
essential. 

Local and regional anesthesia can often be substituted for general . 
anesthesia-wlthA the marked advantage of reducing shock to a 
minimum.' i. 

If a general iOKstiietic is to be used it should be given by an expert. 

Traumatism should be avoided during operation, and the patient 
should be kept'warm. - si 

Saline undentthe skin, glucose-insulinihtravenously, transfusion, or 
hypodermics of strychnine, adrenalin, or caffein may be resorted to 
during the operation. v 

Protoclysis after operation reduces‘discomfort and thirst, but its 
results are not comparable to the intravenous injection of glucose- 
insulin solution. 

I wish to emphasize that these special precautions should be begun 
at the slightest sign of danger, and we should not wait until the con¬ 
dition of the patient becomes desperate. 

To conclude my talk let me formulate a good rule. We should 
only undertake an operation when we can assure our patients that in 
our hands their condition in all probability will be improved, and 
that the danger they run in imdergoing an operation is not out of 
proportion to the improvement expected. 

If we can not give them this assurance we must not operate. 
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A XSTHOD VOB OOXPLBTB DILATATION 07 CIOATBIOIAL STBNOgXS 07 

THB SSOBHAODS 

Bj C. M. Shaak, Ltentenant, Medical Corps, United States Mavjr 

The purpose of this paper is not to recommend a novel method for 
the cure of all cicatricial stenoses of the esophagus. It is to report a 
method which has given most satisfactory results in a case of cica¬ 
tricial stenosis of the esophagus due to accidental swallowing of lye. 

Hi8T(»t or Oabb 

J. E. H., American sailor, age 23 years, admitted December 8, 
1925, to the United States naval hospital, Boston, Mass., because of 
Aphagia of two days’ duration. 

On February 17,1923, while aboard ship, he drank from a copper 
kettle containing coffee to which lye and soap were added for wash¬ 
ing purposes. There was immediate dysphagia, burning in tongue 
And throat, vomiting, and distress. He was transferred to the hos¬ 
pital immediately' and treated until his symptoms subsided. Since 
that time he had been having difficulty in swallowing food which was 
not well masticated. He also complained of regurgitation, distress 
After eating, and loss of 19 pounds of weight. Two days prior to 
present admission (December 6, 1925), while eating peanut brittle 
candy, he suddenly was unable to swallow. This he attributed to a 
piece of peanut sticking down his throat. Since then he has been 
suffering from dysphagia and regurgitating mucus. 

Physical examination shows marked emaciation. Patient’s weight, 
119 pounds. Except for marked emaciation patient’s physical exami¬ 
nation did not show any abnormalKy. 

Rontgen-ray examination showed definite obstruction of the esoph¬ 
agus on a level with the intervertebral disc of the sixth and seventh 
thoracic vertebrae. 

Tbbatmbrt 

Bouginage was instituted to dilate the stricture. Further exami¬ 
nation revealed another less extensive stricture above the diaphragm. 
Dilatation of the strictures was gradual, and on March 15, 1926, a 
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bougie, size 36 French, was passed with reasonable ease. Patient’s 
condition became satisfactory. High caloric diet, mainly soft and 
liquid food, resulted in 16 pounds increase in body weight, but the 
patient continued to complain of difficulty in swallowing meat even 
when it was well masticated. At this period the problem presented 
itself from a different angle. The man could not be returned to 
duty unless he was able to eat the food given a sailor aboard ship, 
and a medical discharge would have meant a loss of a man and 
expense to the Government. For further dilatation of the stricture 
the apparatus which will be described was made and used successfully. 

A stomach tube was tied at its distal end so as to prevent the 
esciq)e of the opaque liquid through that opening. A small fenestra¬ 
tion was made in the stomach tube about 6 inches frmn the tied 
extremity. A condom, from which the blind end was removed, was 
telescoped over the stomach tube and tied with fine braided silk above 
and below the fenestration. 

The rubber funnel was removed from the stomach tube and re¬ 
placed with a large metal syringe containing a barium sulphate 
solution. Through this arrangement gradual dilatation of the con¬ 
dom could be made by slowly injecting the barium through the 
proximal end of the stomach tube. The condom was selected for this 
purpose as it was thought such thin rubber would be less likely to 
rupture a stricture and yet it yields readily to dilatation. Occasion¬ 
ally it was found necessary to use two condoms for additional 
strength. Full dilatation of the cicatricial stenosis was accomplished 
by means of the above-described apparatus and with the aid of the 
fluoroscope. The patient was placed in front of the Bontgenoscopic 
tube at an angle of about 45^’, so that his left scapula was directed 
toward the tube while the screen was placed over his right chest, 
the patient being rotated slightly in either direction until the greatest 
space was obtained between the shadow of the vertebral column 
behind and that of the heart and aorta in front. This procedure 
proved most satisfactory in observing the course of the tube. An 
aqueous solution of barium sulphate was then injected through the 
stomach tube by means of a syringe. The quantity injected was 
sufficient to visualize the tube when introduced into the esophagus 
but not siifficient to dilate the condom. The stomach tube was intro¬ 
duced until the outline of the condom was visualized in the stricture. 
The tube was held in that position and the aqueous solution of 
barium sulphate in the syringe was injected slowly, which dilated 
the condom, thereby dilating the stricture. 

The patient was instructed to raise his hand whenever the pain 
or discomfort became unbearable. At this signal the pressure was 
relieved immediately by drawing some of the solution back into the 
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i^riiige. The apparatus was retained in situ as long as the patient 
was able to tolerate it This procedure was performed daily for one 
month. The dilatation was very gradual and the patient was able 
to tolerate it for longer intervals each day. 

On July 23, 1926, patient was returned to duty symptom free. 
His weight increased from 119 pounds to 144 pounds. Gieneral con¬ 
dition very satisfactory. 

This procedure should be undertaken with great care and a gentle 
hand. Full dilatation of the stricture should be carried over a long 
period of time. Each day the dilatation ^ould be made gradually 
by forcing a small amount of the fluid. An increase of a few cubic 
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emtimeters daily should be sufficient. The rapid injection of a large 
amount of the opaque meal is dangerous, as it may cause rapid 
divulsion. The mortality in such accidents is very high. 

RB8XJI.TB 

The patient has been on active duty since his discharge from the 
hospital, 16 months ago. He has not experienced any difficulty in 
swallowing solid food and further hospitalization has not been 
indicated. 

CONOLUBIOir 

Blind methods of dilatation of cicatricial stenosis of the esophagus 
axe dangerous, and the method described above is now being offered 
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as a substitute. It is a method which will prove of value in certain 
\ selected cases to complete what usual bouginage has be^ unable to 
accomplish. 


TONSIIXEOTOXT 

By W. S. Sabobmt, Uentenant, Medical Corps, United States Nary 

Waldeyer’s ring corresponds to the anterior limit of the foregut 
and is therefore of entodermal epithelium. The ring consists of the 
faucial, pharyngeal, and lingual tonsils. The so-called laryngeal, 
tubal, and nasal tonsils are not often seen. The lingual tonsil rarely 
gives trouble. Its follicles are not fully developed until 5 years of 
age and there is a close lymphatic relation to the lingual glands. 
The pharyngeal tonsil comes from epipharyngeal mucosal folds 
which become infiltrated with lymphoid cells. These ridges nor¬ 
mally disappear by atrophic changes at puberty. When enlarged, 
adenoids result, which usually block both nostrils. Adenoids are 
commonest at from 8 to 10 years of age. Space doesn’t permit of 
a discussion of the causes, symptoms, and results of adenoids; sufBoe 
it to say that often the faucial tonsil is enlarged, the soft palate 
relaxed, and the uvula elongated also, and that obstruction to nasal . 
respiration calls for removal of the adenoids. 

It is the faucial tonsil that chiefly concerns us in this paper. About 
the third month of intrauterine life, in the region of the ventral 
part of the second branchial groove, the entoderm grows into the 
connective tissue in the form of a hollow bud from which secondary 
buds, first solid and later hollow, develop. The buds form the 
crypts of the tonsils, while the connective tissue and the lymph cells 
derived from the blood vessels or from the epithelium direct form 
the rest of the organ. The follicles are not completely developed 
until several months after birth. The supratonsillar fossa is the 
remains of the sinus tonsillare. The connective tissue forms the 
capsule, from which trabeculm penetrate the diffuse and nodular 
lymphoid tissue. The nodules show germinal centers, and whether 
the normal tonsil has a protective function or produces lymphocytes 
is unsettled. Up to 8 years of age it is thought to be a physiological 
structure. At any rate, a diseased tonsil has no function and needs 
treatment. The tonsils are situated so that they are exposed to 
infection. The epithelium does not uniformly cover the tonsil, its 
structure lets bacteria enter, bacteria may traverse the tonsil, with or 
without giving rise to local alterations, and therefore constitutional 
disease may be the manifestation of infection which is due to the 
tonsil. 

Like other lymphatic tissue, the tonsils are objects to age variationa 
Proportionately they are larger in the young. A large tonsil is not 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



No. 2 


SABGBN^r—XONSIIiLBOTOMY 


337 


necessarily a diseased tonsil; it may be hyperplastic, in which case it 
does not contract and there is no retention of infectious material. 
The soft variety of chronically inflamed tonsil tends toward atro¬ 
phic changes at puberty, as does the so-called hyperplastic variety 
of enlarged tonsil. The soft variety is the one in which climate plays 
such a part in etiology. Venous congestion, stasis or infiltration, 
and inflammatory changes are responsible for enlargement. The 
hard variety is apt to be smaller, as inflammatory tissue contracts 
and there is a certain amount of pressure atrophy. Gout tends to 
cause a regular and diffuse inflammatory thickening, while repeated 
inflammation of the tonsil from other causes tends to cause an 
irregular surface. 

A chronically diseased tonsil predisposes to acute attacks and 
abcess, tonsiUar and peritonsillar. A severe infection in the connec¬ 
tive tissue may in turn leave the tonsil lobulated, irregular, full of 
adhesions, and chronically diseased and containing pockets of pent- 
up secretions due to the adhesions and diseased crypts. A small 
deep-seated focus may give rise to continued fever. A person with 
chronic tonsillitis is more liable to contract diphtheria, scarlet fever, 
and other diseases. Acute infectious diseases are often followed by 
chronic changes. It is well known that chronic constipation and 
intestinal affections cause engorgement of the upper respiratory 
mucosa. 

The afferent lymphatic vessels to the tonsil come from the adja¬ 
cent structures and, therefore, inflammation in the nose and throat 
is prone to affect the tonsil. The afferent vessels go to the cervical 
lymph nodes, especially of the upper deep cervical group and the 
submaxillary nodes. The crypts of the tonsil are more numerous 
in the upper half. Enlargement causes increased depth of the 
crypts, together with which preexisting inflammation forms the 
small “pockets”; a calculus may thereby form in the tonsil. Peri¬ 
tonsillar pockets are usually the result of adhesions. 

There are many predisposing causes of chronic tonsillitis, such as 
scrofula, malnutrition, lues, tuberculosis, rheumatism, indigestion, 
colds, scarlet fever, diphtheria, measles, whooping cough, quinsy, 
r^)eated acute attacks, gout, uric acid diathesis, and lymphatic 
tendencies. In turn, chronic tonsillitis has been known to cause 
chorea, epilepsy, persistent cough, rheumatic fever, heart affections, 
eneuresis, spondylitis, insonmia, nightmare, cervical adenitis, and 
others; and in these conditions, where there is chronic tonsillar 
pathology present, a tonsillectomy should be done, especially if there 
are not other ascertainable probable causative factors. 

The primary indications for tonsillectomy are diseased, chronically 
infected tonsils, or tonsils whidi by size or position are interfering 
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with some normal bodily function. The object of tonsillectomy is 
to remove foci or restore some abnormal function caused by the 
tonsils. A tonsil should be removed if it is obstructive. It may, 
by its size, interfere with phonation or d^lutition. A patient with 
large tonsils frequently complains of discomfort in the throat. The 
sense of smell and taste are often altered and speech may be affected, 
a person’s articulation being poor. Pressure may block nasal res* 
piration. Since chronic inflammation is so prone to follow acute 
inflammation, it is necessary to ascertain if the patient is subject 
to repeated attacks of acute tonsillitis or frequent colds. A history 
of tonsillar or peritonsillar abscess calls for tonsillectomy, as it leaves 
adhesions and, in turn, pent-up secretions or pus. A tonsil that fails 
to atrophy at puberty is not normal and is a potential source of 
trouble and is usually diseased. Either because of adhesions or asso¬ 
ciated inflammation the uvula moves poorly, and the palate and pillars 
are affected when the tonsils are diseased. By pressure upon, or 
extension of inflammation into, the Eustachian tube, ear trouble may 
result, with subsequent affection of hearing. Mouth breathing is 
more common from enlarged tonsils than we are apt to think; a 
nasal twang to the voice is often an accompanying symptom. An 
enlarged tonsil is rarely congenital It is well when a case of chronic 
tonsillitis is seen to determine if it is a local condition or part of 
a qrstemic disease. Deep crypts in themselves are an indication for 
tonsillectomy, as they are practically always diseased. A tonsil¬ 
lectomy was done recently on a woman who frequently, by pressure 
with the finger on the tonsils, would squeeze out numerous pieces 
of caseous material. It will be interesting to see if the tonsillectomy 
has any beneficial effect on a recently developed epilepsy minor. 
The case showed that there was considerable caseous material and 
pus hidden in pockets that did not open on the surface. 

. In diseased tonsils the anterior pillar of the fauces is usually red, 
and injected vessels are plainly seen. The tonsil has small glands 
around its periphery which are apt to become involved and show 
as small “ pimples” there and on the anterior pillar; even the soft 
palate may have enlarged glands and the veins of the pharynx stand 
out prominently. Very often follicles of pent-up pus can be seen 
under the mucous membrane of the tonsil; and white strise seen on 
the tonsils usually mean past inflammation, evidences of which may 
be felt with the finger. An embedded tonsil lying high up should 
be removed because it is apt to cause pressure which interferes with 
nasal respiration or ventilation of the middle ear. If a partly sub¬ 
merged tonsil is adherent to the pillars, surgery is to be recom¬ 
mended. Recurrent adenoids are often accompanied by chronic 
tonsillitis. Recurrent attacks of diphtheria or Vincent’s angina call 
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for tomsillectioinj, as do tumors, benign or malignant Lues and 
tuberculosis of Uie tonsil must receive general treatment, but, upon 
improvement or cure, tonsillectomy is to be considered. If a chron¬ 
ically diseased* tonsil is not removed, a patient is subject to the com¬ 
plications of recurrent acute attacks. Gangrene, mycosis, and actino¬ 
mycosis are rarely seen, but chronic inflammation is a predisposing 
factor in these conditions. An unsuspected chronic abscess is fre¬ 
quently seen in doing a tonailiectmny. A formgn body that can not 
be removed otherwise demands tondllectqmy, as it is apt to cause 
abscess formation. 

Before doing a tonsillectomy a careful physical examination, in¬ 
cluding an urinalysis and a test for coagulation time, is to be made. 
Hemophilia is rare and jaundice easily seen, but care is needed to 
avoid operating on patients with either. Children, most women, and 
all nervous individuals, if there are no bodily contraindications, are 
best operated upon with general anesthesia, yet where the patient 
will probably stand the local anesthesia it is to be preferred on ac¬ 
count of the complications of general anesthesia, chief among which 
are pneumonia and lung abscess. Any case of enlarged tonsil may 
be accompanied by status lymphaticus, and local as well as general 
anesthesia is dangerous in these cases, some of which can be discov¬ 
ered by percussion of the chest in the physical examination. 

An operation should be done in a hospital if possible. If not, it is 
better to do it in the home, as taking a patient out of the office into 
the air and dust exposes him to the dangers of infection and hemor¬ 
rhage. The tonsil should be felt with the finger, as this gives an idea 
of its consistency and the type of disease one has to deal with, and 
if a large anomalous artery be present it might be detected. The 
nerve fibers which supply the tonsils come from the sphenopalatine 
ganglion and the glossopharyngeal nerves. In using local anesthe¬ 
sia to block sensation a 1 per cent sterile procaine solution which 
contains 15 or 20 drops of adrenalin to the ounce is injected through 
the anterior pillar and behind the tonsil, endeavor l^ing made to 
distribute it in the tissue between the tonsil and the pharyngeal con¬ 
strictor. The tissue is infiltrated well up and well down back of the 
tonsil, and a few drops are placed in the posterior pillar. The old 
punch 0 ]>eration, tonsillotomy, and the thermo-cautery method are 
not often used now, while the finger enucleation is done by a few. 
The Sluder method, in the writer’s opinion, removes the tonsil too 
fast, and there is more bleeding as a result. Dissection and the use 
of the snare is the operation of choice, and among the various meth¬ 
ods, that of Lott, of Jefferson Medical College of Philadelphia, is 
preferred to the U or V shaped incision of Kyle or Davis, or other 
methods. 

80O8»—28-9 
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In this method Lott has perfected a tonsil everter which has a dull 
blade curved upward on one end and a dull blade curved upward 
and outward on the other. The tonsil is grasped with tenaculum 
forceps, avoiding the pillars entirely, well up and well down, and 
traction made medialward. The tonsil can be pulled out, due to the 
imperfect capsule and the connective tissue attachment to the 
aponeurosis, and when an incision is made in the mucosa the tonal 
will turn out. In this method the plica triangularis, which is the 
only remains of the old tuberculum tonsillare, is tom from the 
tonsil, care being used not to touch the anterior pillar, so as to 
leave it intact and not interfere with its blood supply. It is also 
important not to cut into the tonsil with this tearing, as it may 
leave a piece of tonsil back of the anterior pillar when the snare cuts 
the tonsil out. The anterior tonsillar fossa is under this plica and 
often contains pent-up pus or caseous material. When the plica 
triangularis is separated as above, the tonsil comes still more toward 
the midline upon traction. Then the most curved end of the Lott 
everter is thrust into the upper pole of the tonsil, under the supra- 
tonsillar fossa, and by a movement of the curve downward and 
medially the tonsil everts and the upper grasp of the tenaculum 
forceps is let go (still holding the lower) and reapplied to the upper 
pole of the tonsil. The snare is now applied and the cutting edge is 
kept parallel to the lateral pharyngeal wall. A very important point 
here is to screw the snare up very slowly, because by doing so the 
vessels are crushed and twisted instead of cut squarely across, and 
there will be less' bleeding. 

After the tonsils are both out they are examined to see if any 
piece has been left; if the operator has dropped both tonsils and 
doesn’t know upon which side a piece might have been left (seeing 
from one of them that a piece has been left) he can usually tell the 
side by the fact that the posterior border is the thicker. There is 
always a small piece of tissue below the area from which the tonsil 
has been removed and continuous with the lymphoid tissue at the 
base of the tongue. This, I always go back after and remove, 
because later it may enlarge and fill the lower end of the fossa and 
give the appearance of a piece of tonsil having been left. Unfor¬ 
tunately there are doctors who, seeing the patient later, maliciously 
or through lack of knowledge tell him that the doctor who did the 
operation did a poor job and left a piece in. 

A patient should not leave the operating room until all hemor¬ 
rhage has been stopped. He is then put to bed on his side, told not 
to “hawk” or clear his throat and to swallow as little as possible: 
an ice collar is applied to his throat and he is given a quarter of a 
grain of morphine, hypodermically, as there is considerable pain as 
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the local anaestliesia wears off. No other local treatment is given. 
If the upper pole has been completely removed there is little danger 
of abscess. 

For the first 18 hours, hemorrhage is more apt to occur, and dur¬ 
ing that time nothing should be given by mouth. When bleeding 
occurs it is usually in adults and in those upon whom a rapid 
removal has been done. A large vein is sometimes seen in the fossa 
after tcmsillectomy and may be a source of bleeding; it communicates 
with the lingual and pharyngeal plexus. There' is occasionally 
bleeding from an enlarged artery in the anterior pillar, a vessel 
derived from the dorsalis linguae and called the anterior tonsillar. 
The posterior tonsillar artery, from the ascending pharyngeal, and 
the superior tonsillar artery, from the d^cending palatine of the 
internal maxillary, are the ones most frequently concerned in 
hemorrhage. The external maxillary gives two branches, an 
anterior, or tonsillar, and a posterior, or ascending palatine, which 
rarely cause hemorrhage. The small meningeal is supposed to send 
a twig to the tonsil. The internal carotid, ascending pharyngeal, 
and ascending palatine arteries are normally well to the outside of the 
tonsil, but they may be anomalously placed and the external maxillary 
and the lingual may be high up in position. When primary 
hemorrhage occurs it is usually stopped by pre^re, astringents, 
clamps, or ligation of the bleeding point, preferably the later. It is 
extremely rare to need horse serum, transfusion, or ligation of the 
c<Hnmon carotid. Secondary hemorrhage, which happens about the 
fifth to seventh day, if it occurs, is stopped by pressure and astrin¬ 
gents as a rule; ligatures usually will not h(fid in this granulation 
tissue. 

The anterior pillar may atrophy after tonsillectomy even if not 
injured at operation. This is due to interference with its blood 
supply from the dorsalis linguse. Earache, while it may be due to 
otitis, media, is usually referred from the throat. The uvula should 
not have been injured and the palate and pillars should have been 
untouched. The motion of the pillars and pharyngeal wall should 
be improved. The general health is often better, a bad breath is 
frequently cleared up, and eneuresis occasionally is stopped. 

SUUMASY AND CONCLUSIONS 

1. The anterior pillar is from the second, and the posterior pillar 
from the third, branchial arch. The tonsil is derived from the second 
inner branchial groove. The supratonsillar fossa is the remains of 
the sinus tonsillare, while the plica triangularis is the only remains 
of the tuberculum tonsillare. 
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2. Up to 8 years of age the tonsil is thought to be a physiological 
structure. But a diseased tonsil at any age has lost its functiim and 
is a menace. 

3. The afferent tonsillar lymph vessels coming from contiguous 
structures explain the frequent association of tonsillar and nose and 
throat affections, while the efferent vessels go to the upper deep 
cervical and submaxillary nodes, mainly. A few months ago I 
treated a woman who had developed an acute unilateral cryptic 
tonsillitis (superimposed upon chronic tonsillitis) and as recovery 
was ensuing the deep upper cervical nodes suppurated on tliat side 
necessitating incision and drainage. 

4. The two fundamental indications for tonsillectomy are: (1) 
Interference by the tonsil with some normal body function and 
(2) chronically affected tonsils. The object sought is to restore the 
altered function or to remove focL 

Everyone doing tonsillectomies should be well versed in all the 
details which determine whether a tonsil should be removed or not. 
Before considering the disease in the tonsil per se we must ascertain 
if the tonsil is responsible for: 

{a) Repeated acute attacks or abscess (tonsillar or periton¬ 
sillar). 

(h) Obstruction. 

(c) Interference with phonation, speech, articulation, degluti¬ 
tion. 

{d) Discomfort in the throat. 

(«) Any interference with smell or taste. 

(/) A nasal twang to the voice. 

{g) Failure to atrophy at puberty. 

(A) Poor or altered movement of the uvula, pillars, palate, 
or pharyngeal wall. 

(«) Any local or systemic pathology. 

(/) Mouth breathing or interference with nasal breaUiing. 

{k) Middle-ear disease,acute or chronic, as result of inflanuna- 
tion or pressure from embedded tonsils lying high up. 

(2) Recurrent colds or recurrent adenoids. 

{m) Recurrent diphtheria or recurrent Vincent’s angina. 

If the tonsils are responsible for any of the above, tonsillectomy 
is indicated. 

To tell whether a tonsil is diseased and should be removed because 
of the local pathology, the presence of the following signs, one or 
more of which will always be present if the tonsil is diseased, is 
relied upon: 

(A) Palpation. 

(1) Presence of soft area suggesting chronic abscess. 

(2) Hard, firm, fibrous tonsil. 
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(B) Inspection. 

(1) Bed, injected anterior pillar. 

(2) “ Pimples ” on anterior pillar or around periphery of 

tonsil. 

(8) De^ crypts. 

(4) Adhesions within itself or to adjacent structures. 

(5) Pus or caseous material that can be squeezed out 

(6) Interfered movement of uvula, palate, pillars, or 

pharynx wall. 

(7) Scars or strise of fibrous tissue on tonsil or pillars. 

(8) Follicles containing detritus under mucosa of tonsil. 

(9) Enlarged glands in soft palate. 

(10) Enlarged adjacent veins of pharynx. 

(11) Calculus or amygdolith. 

'(12) Submerged ton^. 

(13) Excessively enlarged tonsils. 

(C) Sense of smell. 

(1) Bad breath from mouth but not from nose, if the 
teeth are normal. 

5. Status lymphaticus and hemophilia are always to be kept in 
mind. 

6. Children, many women, and nervous people should receive 
general anethesia; others may have local. 

7. A patient should not be taken out of doors on the day of opera* 
rion on account of dangmr of hemorrhage and infection. 

8. Lott’s method of removal is very efficient; it does not touch the 
anterior or posterior pillars and there is very little bleeding. Of 
about 500 tonsillectomies (nearly one-half of which have been per¬ 
formed on children) I have had only 2 cases of hemorrhage within 
the fiist 24 hours and 4 cases of slight secondary hemorrhage, and 
I believe the slow application of the snare wire is a big factor in 
occluding the vessels. It probably crushes and twists the vessels 
and curls the intima. 

9. For later appearances it is well always to go back and get the 
tags at the lower end of the fossa and base of the tongue. 

10. As the local anesthetic wears off there is a great deal of pain 
and morphine should be given; it will also help to keep the patient 
quiet 

11. The patient should be put on his side with the head directed 
downward in order to detect the first sign of hemorrhage. 

12. A test of coagulation time should be made on every patient, 
and no operation should be done on anyone having a coagulation 
time of more than six minutes. 
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SODimC THIOSULPHATE IH THE THEATXEHT OF STPHIUS* 

By J. W. Kimbrough, Lieutenant (Junior Grade), Medical Corpa, United Btatea Navy 

Since the early and much-disputed origin of syphilis this disease 
has come to occupy an increasingly prominent place in medical litera¬ 
ture. This has cOme about largely as a result of increasing knowl¬ 
edge concerning the complexities of the manifestations and treatment 
of this condition. 

Concerning the early treatment the Spanish physician, Diaz de 
Isla, who treated syphilitic members of Columbus’s crew at the 
Hospital of All Saints, in Lisbon, about 1493, states that at the 
time of Columbus’s arrival in the West Indies the Indians already 
possessed a highly complicated and rationally developed method for 
treating the ailment. This consisted chiefly of guaiacum and other 
vegetable beverages in combination with dietetics and climatic 
methods of treatment. 

From this primitive treatment to the salvarsan and neosalvarsan 
of the present day has .stretched an interval which has seen the intro¬ 
duction of mercury, arsenic, and the iodides—^the bedrock upon 
which modern antileutic therapy is founded. The results, however, 
were disappointing, due to the fact that, while the arsenic and mer¬ 
cury both possessed a certain destructive action on the (uiusative 
organism, the quantity that could be given was limited, owing* to its 
poisonous action on the patient. Also the inorganic arsenic, the 
form first used, proved to have little specific aflSnity for the parasite, 
while it was very poisonous to the tissues of the host. In other words, 
it was more strongly organotropic than parasitotropic. Further 
experimentation developed organic preparations of arsenic, the first 
of which was atoxyl or sodium arsanilate. 

It was soon pointed out by Ehrlich that this preparation had prac¬ 
tically no parasitic action in' test-tube experiments, and only gained 
this property in the tissues. He explained this by the view that the 
pentavalent arsenic compounds, such as atoxyl, acquire activity only 
upon being changed to the trivalent arsenic, such as exists in arse- 
nites. This led him to seek for trivalent compounds of organic 
arsenic, and, as a result, arsenophenylglycin and salvarsan were intro¬ 
duced. More recently, neosalvarsan, a modification of the parent 
substance salvarsan, has come into use. All of these organic com¬ 
pounds of arsenic are much less poisonous to men and the higher 
animals than the inorganic form, but, at the same time, the poison¬ 
ous action toward the protozoa that infect the bood and tissues is 
maintained. The theory advanced by Ehrlich to explain this selec¬ 
tive action supposes that certain parts of the molecule in these com- 

»From U. 8. Naval Hospital, Newport, R. I. 
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pounds attach themselves to the parasites, and that these hapto- 
phoric groups then allow the poisonous part, or toxophoric groups, 
to act on the protozoa. In the case of man and the higher animals 
the tissues do not afford points of attachment for the haptophoric 
groups and therefore are not attacked by the toxophoric radical. 
Another view is that the organic compounds readily permeate into 
the parasite and are there decomposed, possibly to inorganic arsenic, 
and thus prove poisonous to the protozoa; the mammalian cell is 
permeated less readily and thus escapes destruction. 

Salvarsan injected intravenously appears unchanged in the urine 
in 5 to 10 minutes and in this form persists for 5 to 6 hours; there* 
after arsenic is found in the urine for some days, apparently in the 
form of arsenites and arsenates. The stools contain arsenic in 
smaller proportion than the urine, but for a longer time. It dis¬ 
appears from the blood at about the same time as from the excretions, 
but may be found rather later in the bone marrow, liver, and kidneys. 
However no arsenic is to be found in any of the organs after 15 days. 
Arsenic corresponding to 50 to 75 per cent of that injected has been 
regained from the excretions; the fate of the remaining 25 per cent 
is unknown. 

The excretion of neosalvarsan differs from that of salvarsan only 
in the fact that formaldehyde appears in the urine for a few hours, 
due to the decomposition of the molecule. 

In practice, the arsenic preparations have proved to be of less value 
than the first applications seemed to promise, owing to the organisms 
rapidly becoming tolerant to the drug. Experimentally, the descend¬ 
ants of the resistant type maintain their tolerance through an in¬ 
definite number of generations, so that theoretically a time may 
come when the arsenic preparations will progressively decrease in 
effisiency. 

This tolerance on the part of the invading organism has given 
rise to the very troublesome Wassermann-fast reaction, which has 
been defined by Schamberg as ‘*A reaction that remains strongly 
positive or uninfluenced by long-continued treatment which is able 
in most cases to reverse a positive Wassermann.” To enumerate all 
the theories advanced to explain this condition would be boresome, 
but some of the causes are said to be the following: 

(1) Failure jn early diagnosis. 

(2) Lack of intelligent treatment. 

(3) Congenital syphilis. 

(4) Cardiovascular syphilis. 

(5) Pulmonary syphilis. 

(6) Late mucous membrane lesions associated with or mis¬ 

taken for malignancy. 
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(7) Nervous system q^hilis. 

(8) Osseous syphilis. 

(9) A recently recognized group, called asymptomatic syphi¬ 

lis, which can not be placed in any of the above group¬ 
ings. 

(10) Alcoholic abuse by qrphilitic patients. 

It appears that no one who has had experience in the treatment 
of syphilis believes that a patient with a positive Wassennann reac¬ 
tion is cured. The management of the Wassermann-fast case re¬ 
quires individualized rather than routine treatment. 

Many different substances have been introduced into antiluetic 
therapy for use in cases where the usual treatment has not proved 
successful. Among these is sodium thiosulphate. 

Sodium thiosulphate is a s^t obtained by the addition of sulphur 
to a solution of sodium sulphite. It is also prepared friun the 
calcium sulphide obtained as a by-product in the manufacture of 
sodium carbonate. It is very soluble in water, in which it readily 
forms supersaturated solutions. Acids react with it with the libera¬ 
tion of free sulphur. Dilute solutions undergo a similar change 
when exposed to the air, due to the action of carbonic acid. With 
hree iodine, a reaction takes place resulting in the formation of 
sodium iodide and sodium tetrathionate. Sodium thiosulphate is 
used extensively in photography as a solvent for silver salts. 

The Wassermann-fast condition is explained by the fact that the 
spirochetes become tolerant to the drug being used. Also mercury, 
arsenic, and other metals may be changed in the ^stem into albu¬ 
minoids, and these in turn may be incorporated into and become 
integral parts of the body cells. For example, the calcium whidi 
occurs as a phosphate in all cells may be displaced in a damaged 
and weakened cell by an albuminous metal and thus interfere mth 
the function of the cell. Countless numbers of cells of the brain, 
liver, spinal cord, and heart being thus affected, the health of the 
patient will naturally suffer proportionately. Indeed it is not too 
much to assume that this is exactly what happens to a large part of 
the arsenic used when we recall that the fate of one-fourth of the 
arsenic injected into the body is unknown. The progressively in¬ 
creasing pallor and malnutrition of the overtreated patient is fai^iar 
to all. 

Having three extremely resistant cases of this type under treat¬ 
ment, all of whom gave histories of having received repeated courses 
of antiluetic treatment, the use of sodium thiosulphate was decided 
upon. Triple distilled water containing 1 gram of sodium thiosul¬ 
phate to 10 cubic centimeters of solution was used, and intravenous 
injections of one-half gram (5 cubic centimeters) were given twice 
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weekly for two weeks. There were no reactions. Following the first 
injection, imfn'oy^ent in the condition of the patient was noted. 
This consisted of a gain in body weight, better color and appetite, 
and the patient’s statem^t that he felt better. As an example, one 
patient lost 3 pounds during the last week of neoarsphen amine 
therapy and this same man gained one-half pound following his first 
injection of sodium thiosulphate. At the end of the course the 
patients showed very noticeable improvement, but the blood Wasser- 
mann remained positive. Neoarsphenamine in small doses was then 
resumed and after two to four injections the Wassermann reaction, 
which had previously remained persistently positive despite pro¬ 
longed neoarsphenamine therapy, unexpectedly became negative. 
This interesting result in these advanced eases led to further experi¬ 
mentation in cases representing different stages of the disease. 
Patients with chancres and positive Wassermanns were given six 
intravenous injections of neosalvarsan. These ctmsisted of three or 
four injections of four-t^ths of a gram and two or three of six- 
tenths until the total of six injections was reached. In no instance 
did the dosage exceed six-tenths of a gram and no reactions were 
noted. Following the sixth injection of neoarsphenamine the Was- 
eermann was positive. Without any interruption, the sodium thio¬ 
sulphate was begun and carried through as above. The patients were 
weighed weekly, as it was constantly borne in mind that an individual 
was being treated and not a serologic reaction. Following the first 
injection, a gain in body weight was noted, and the patients spoke 
of feeling better. This improvement and gain in weight was more 
noticeable as the sodium thiosulphate course proceeded. Without 
being questioned as to the time of their first noticing this improve¬ 
ment, some of the men stated that they had begun feeling better after 
the “ first shot of white (colorless) medicine.” After the second or 
third injection of sodium thiosulphate the Wassermann became nega¬ 
tive for the first time. At the end of the course there was a tendency 
for it to become positive again, although some remained negative. 
The positive reactions varied from 1 to 4 plus. Following one injec¬ 
tion of six-tenths of a gram of neosalvarsan the Wassermann again 
became negative. 

The action of sodium thiosulphate is similar to that of salvarsan 
in that it is entirely theoretical. However, the following modes of 
action are suggested: 

(1) The toler<mce of the spirochetes is destroyed .—This is due to 
the fact that sodium thiosulphate, having an action exactly opposite 
to that of salvarsan, brings about a different tissue reaction that is 
antagonistic to that caused by the former. This cmi be shown by the 
fact that when either salvarsan or neosalvarsan is accidentally in¬ 
jected extravenously, injection of the area with sodium thiosulphate 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



348 


KIMBROUGH—SODIUM THIOSULPHATE 


Vol. XXVI 


will prevent the customary intense inflamm atory reaction. Also, 
after the use of sodium thiosulphate neosalvarsan seems to have a 
much more powerful action. 

(2) The hody ceUa are able to give up their abnormal metattic 
cvntent which they have vneorporceted as a reeult of arUihietic treat¬ 
ment and the meted thus released is avaUahle as a therapeutic agent .— 
That this is the case is indicated by the fact that the rapid clinical 
improvement points to an elimination of the more or less mild toxic 
condition resulting from the antiluetic treatment. That tiie arsenic, 
or other metal, thus liberated from the cell is active in combating 
the invading organisms is shown by the negative Wassermann reac¬ 
tion noted during or after the use of sodium thiosulphate and the 
tendency for the reappearance of a positive reaction when this re¬ 
serve is exhausted. Also, it should be remembered that the chief 
commercial use of sodium thiosulphate is due to the fact that it is a 
solvent of metallic salts. 

Sufficient time has not elapsed for the collection of a great number 
of cases, hut this article is based on approximately a dozen cases, wd 
in none of these was anything noted which did not conform to the 
above theories. Throughout the treatment of these cases, 5 grains 
of potassium iodide were given three times a day and inunctions of 
1 dram of mercurial ointment were given twice weekly. No reac¬ 
tions were noted at any time. One patient showed albumen and 
casts after the second injection of sodium thiosulphate, but this 
cleared up and he received the full course after the omission of only 
one injection. The clinical improvement noted was not due to over- 
enthusiastic observations, as the patients were weighed weekly. The 
Wassermann reaction was checked once a week by the laboratory. A 
negative Wassermann was secured in the early cases by the use of 
8.7 grams of neosalvarsan and 2 grams of sodium thiosulphate. Pa¬ 
tients having received repeated courses of antiluetic treatment re¬ 
quired slightly more neosalvarsan. The cases varied from patients 
with a chancre to those having marked central nervous system in¬ 
volvement, and in no instance was it found impossible to secure a 
negative Wassermann. Spinal fluid findings improved progressively 
along with the clinical condition and blood Wassermann. 

It is too early to say definitely what value sodium thiosulphate may 
have in the treatment of syphilis. However, it seems to offer max¬ 
imum results from a minimum amount of salvarsan, the active prin¬ 
ciple of which, arsenic, is toxic to the human organism. 
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ACUTE lYMPHOBIASnC IBUKElflA 

WITH BEPOBT MT <4sE8 

B; R. C. Satterlee, Lieutenant Commander, and F. W. Walker, Lieutenant, Medical 

Corps, United States Navy 

Cask 1.—^M. P., female Chamorro, age 26, admitted April 30, 1927. 

Chief complaint .—Cough and shortness of breath. History given was very 
scant. None of her relatives speak English. Patient had been in ordinary 
good health one month prior to entrance. She became ill enough to cause her 
to make complaint to her friends two weeks before admission. At that time 
she bad pain in the left epigastric region, with shortness of breath, bleeding 
from the gums, and fever. No history of enlarged tdands in cervical, axillary, 
or inguinal regions. 

Patient is married and has three healthy children. No family history of any 
constitutional illnesses. 

On admission, patient had a temperature of 102°. This fell to 100*, and re¬ 
mained between that and 101°. Pulse was always over 100; residration, 35 on 
admisssion and remained about the same. Dyspnoea was marked and there was 
a deep cough. Patient^sl^t well and ate well of a soft diet. Mental aspect, 
clear. No anxiety. 

Physical examination .—Chamorro woman, age 26, thin, extremely anemic, 
breathes rapidly with labored effect No cmrvical gland enlargement Bxamlna- 
ti(m of chest shows lung bases congested, with mbny bubbling r&les, and areas 
of dullness. Several examinations suggest lobar pneumonia with delayed 
resolution. Heart sounds rapid, weak, and regular. Pulse 120. Examination 
of abdomen shows liver easily palpable, slightly enlarged over its whole area, 
without tenderness or pain on deep pressure. Spleen enlarged and tend^, 
with some imin on pressure. 

Course of disease .—On the second day patient seemed more exhausted. Cough 
was severe, requiring morphia. Patient took nourishment. Bowels moved reg¬ 
ularly after Initial catharsis w-ith magnesium sulphate. On the third day 
patient became extremely weak, dyspnoea increased markedly, and pulmonary 
congestion was very noticeable. Heart, regular; rate, 110. Temperature, 101°. 
She took very little of a liquid diet. On the fourth day, after a fairly good 
night’s sleep, patient suddenly developed extreme restlessness and severe 
dyspnoea In the early morning and died at 8.15 a. m. 

Laboratory findings .—Sputum negative for tubercle bacilli. Kahn test nega¬ 
tive. Urine shows trace of albumin and many fine granular casts. Feces 
positive for ova of bookworm and ascaris. Blood count as follows: R. B. C., 
2,400,000; W. B. C.,. 152,000; hemoglobin, 45 per cent. Differential count: 
Polys., 13 per cent; small lymphocytes, 19 per cent; myelocytes, 9 per cent; 
basophlles, 1 per cent; pathological large lymphocytes, 58 per cent. Many 
normoblasts and a few megaloblasts. 
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Case 2.— J. D.» female Chamorro, age 11, admitted April 29, 1927. Historjr 
rery poorly given, due to ignorance of BngUsh. Patient was apparently in good 
health one month prior to admission. The first symptom was a mild fever. 
Her mother noticed that she had lumps in her neck and under her Jaws. The 
fever disappeared in two days; the swellings, presumed to be glandular, went 
away soon afterwards; and the patient was fairly well. That same week the 
patient was brought to the native clinic by her mother for treatment for 
worms, because the child had abdominal pains and had previously passed a 
round worm. Routine santonin and calomel treatment was given. The results 
were not noted, as the patient slept at home. 

The next week the patient was not improved in health as is customary after 
worm treatment and she develo^^pd weakness and pains in the right chest and 
upper abdomen. The mother brought the patient to the hospital very weak, 
pale, and unable to stand up. Temperature, lOO"*; pulse, 105; respiration, 30. 
The mother said that the girl had grown extremely pale and weak within the 
last three days. 

Physical examination, —^Eleven-year-old girl, fairly well nourished, with pale 
color of skin, suggesting Jaundice. Patient lay very still and seemed tired. 
Was fully conscious, cooperative, and cheerful. Sclera slightly yellow. Cervi¬ 
cal glands moderately palpable. Submaxillary glands not felt. Mucous mem¬ 
branes of mouth pale; teeth and tonsils apparently normal. Examination of 
chest showed a few scattered rslles only. Heart sounds normal, rhythm good, 
no murmurs. Abdominal examination show^ed liver much enlarged, its edge 
being 3 inches below rib border from sternum to nipple line, and even more 
from nipple line to midaxillary line. Liver, slightly tender. Spleen, palpable, 
but very slightly enlarged and with no pain or tenderness. Lower abdomen, 
negative. No increase in size of inguinal glands. 

Course of disease ,—The patient grew gradually weaker and more restless, 
a cough developed, and on the third day the patient vomited a moderate amount 
of bloody fluid. Food was taken until the fifth day. On the fourth and fifth 
day vomiting again occurred. Temperature ranged between lOO® and 102*. 
Pulse remained at about 110. Respiration, about 30. On the fifth day the 
patient developed marked dyspnoea and died at 8.25 a. m. 

Laboratory findings ,—Kahn test negative. Feces positive for ova of hook¬ 
worm, whipworm, and ascarls. Urine, negative. Blood counts follow: 


Date 

R. B. C. 

W. B. C. 

Hgb. 

Polys. 

Lymphs. 

or 

l 3 mipbo- 

blasts 

Large 

monos. 

Trans. 

Eosin. 

Apr. 29, 1927. 

1,680,000 
1,120,000 

20,100 

7,000 

Per ct. 
25 

8 

81 

7 

2 

2 

May 2, 1927. 

20 

24 

74 

0 

0 

1 

May 4, 1927. 

4.800 

22 

73 

0 

0 

5 

May 6, 1927. 


6,100 


26 

71 

2 

1 

0 

May 6, 1927. 

1,140,000 
1,120,000 
1,760,000 

5,200 

4,000 

1 10 

18 

82 

0 

0 

0 

May 7,1927. 

10 

13 

87 

0 

0 

0 

May 9, 1927. 

4,000 

10 

24 

76 

0 

0 

0 






Coagulation time, 30 seconds. 

Dibcttssion 


In case 1 the first blood count suggested the diagnosis of leutemia 
because of the high leucocyte count (150,000). There remained the 
question of the type of leukemia. Ordinarily, leukemia is classified 
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IS eitiier acute or chronic^ and either lymphatic or myelogenous. As 
to wh^her the disease is acute or chronic naturally depends on the 
course of the disease. The onset of the disease being unknown, other 
factors to consider are the number of white cells and the type of cells 
predominating. * 

In this case the history is scanty, but, probably, the onset was not 
much more than a month previous to admission, and, as death oc¬ 
curred in five days after admission, it is reasonable to consider the 
disease acute. The large number of unripe white cells in the blood 
tends to confirm this assumption. The leucocyte count was, however, 
somewhat higher than is usual in acute leukemia but still was within 
the possible limits. Hence, the diagnosis in this case lies between 
acute lymphatic leukemia and acute myelogenous leulmmia, if the 
old classification is used. 

At the first glance at the blood smear the type cell seemed to be a 
large lymphocyte. Further search showed a certain number of 
myelocytes, which we]:;e found to be not over 9 per cent in number 
and, hence, not inconsistent with lymphatic leukemia. The differ¬ 
entiation between the lymphocyte and its progenitor, the lympho¬ 
blast, and the myelocyte and its ancestor, the myeloblast, is supposed 
to rest on the presence in the latter of granules, as demonstrated by 
the peroxidase reaction. This stain applied to ^e blood of this case 
showed a count of granular cells not greater than the number of 
myelocytes and neutrophiles as shown by Wright’s stain. So the 
type cell is nongranular in this case, and a tentative diagnosis of 
acute lymphoblastic leukemia was made. However, some authors 
consider that the earlier stages of the myelocyte, very young myelo¬ 
blasts, are nongranular, and this means either that those authors 
are wrong or that a hard and fast diagnosis along lines of the old 
dassification can not always be made. 

Ordway and Graham, in their exceUent article on leukemia in the 
Oxford Medical Series, state that “ the essential point in the diag¬ 
nosis of leukemia is the hyperplasia of the leucocyte-producing tis¬ 
sues and not the presence of an excessive high white count, nor the 
discovery of a certain percentage of abnormal white cells, which 
differentiates it from ordinary leucocytosis.” Again, ‘*a diagnosis 
of acute myelogenous leukemia in order to be above criticism must 
be substantiated by proof of the following points: (1) An aleukemic 
or subleukemic stage; (2) an acute downward course with death 
usually ensuing in one to four months; (S) the characteristic blood 
picture of myeloblasts and myelocytes with transitional forms be¬ 
tween the two; (4) the typical gross and histological findings in 
the liver, spleen, bone marrow, and lymph glands; (6) the specific 
proof of myeloid dements by enzyme reactions.’' 
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This brings us to the post-mortem findings in this case, but, as 
these findings were almost alike in the two cases, it may be proper 
to discuss the laboratory findings in the other case first. 

J. D., a young girl, walked into the hospital April 29 and 11 days 
later was dead. Her first blood count suggested either leukemia or 
infectious mononucleosis immediately, on account of the white count 
with over 80 per cent lymphocytes or lymphoblasts. The peroxidase 
stain of blood showed, as in the other case, the lack of granules in 
the type cell. The rapidly developed anemia tended to eliminate the 
diagnosis of infectious mononucleosis. Incidentally, there was no 
evidence of Vincent’s angina, a condition which occasionally gives 
a marked lymphocytosis. The surprising development of a leuco- 
penia complicated the diagnosis, but the persistence of the abnormal 
cell type made the diagnosis of aleukemic leukemia probable. If the 
first blood picture had been the same as later ones, aplastic anemia 
would have been considered. 

Autopsy was done in each of these cases and pathological sections 
were made, as well as marrow smears. Mouth lesions were found, 
with ulceration and hemorrhages. It is interesting to note that the 
principal complaint of one of these cases was bleeding from a “ tooth.” 
No marked hyperplasia of cervical lymph glands was found. 
Slightly enlarged bronchial, mesenteric, and retroperitoneal lymph 
glands were found. The largest was not much larger than a lima 
bean. On cut section, they were reddish in color. No marked 
enlargement of the thymus was found. 

A hemorrhagic pleural exudate and a mild broncho-pneumonia 
seemed to be the immediate cause of death in both cases. The 
liver was definitely enlarged in both cases, but the spleen only 
slightly so. Heart and blood vessels were devoid of gross pathology. 
Bone marrow in long bones was dark red in color and of jellylike' 
consistency. Smears from bone marrow, stained by Hoodpasture’s 
stain, showed a slightly smaller percentage of granular cells than 
the blood. 

Histologically, the spleen and lymph ^ands seemed to be com¬ 
posed almost entirely of mononuclear cells similar to lymphoblasts. 
The liver in one case showed a diffuse infiltration in various portions 
with these cells, while the other case showed them grouped only 
about the blood vessels. In both cases the lungs and kidneys showed 
considerable infiltration. The peroxidase stain applied to the cells 
in these tissues did not show the presence of granular cells. 

In conclusion, it seems that a diagnosis of acute lymphoblastic 
leukemia is justified in both cases, one being aleukemic. TTie admis¬ 
sion of two of these cases on successive days in a small hospital, 
such as the United States Naval Hospital, Guam, is remarkable. 
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TBAUMATIO &VPTUBS OF THE 8FLE1H 

Rkport o¥ Cabs 

By William L. Ibvine, Commander, Medical Corps, United States Navy 

W. A. H., midshipman, fourth class, was kicked in the left side while playing 
football on the afternoon of September 7, 1927. Experienced pain daring the 
night but did not report the fact to a medical officer until the following morning, 
when it was found that his condition was such that he was unable to go to sick 
quarters. He was transferred to the hospital immediately. 

Physical examination upon admission showed signs of internal h^noniiage; 
pallor; pulse of 130 to 140 and weak and thready; R. B. C., 3,000,000; Hb., 
60 per cent. Percussion dullness in both flanks; most marked on the left. After 
a transfusion of 500 cubic centimeters of cltrated blood and 250 cubic centi¬ 
meters of normal saline his circulation and general condition improved greatly 
and he passed a fairly good night. 

About 10 a. m. the following day he turned over in bed and a few minutes 
later w'ent into a condition of extreme shock and evidently had a second severe 
hemorrhage. R. B. C., 2,800,000; Hb., 60 per cent. He was again transfused 
with 500 cubic centimeters of cltrated blood and 160 cubic centimeters of 
saline and prepared for laparotomy. 

Operation^ September 9, 1927. Left rectus incision under regional ansesthesia 
and the remainder of the operation under nitrous oxide^xygen anmsthesia, 
with the addition of about 2 ounces of ether. The abdomen contained a large 
amount of free blood and blood clots, the latter confined mostly to the upper left 
abdomen. The spleen was delivered and a V-shaped rupture of the anterior 
border found. The pedicle w’as clamped and splenectomy done. Incision closed 
without drainage. 

Post-operative recovery was good except for an acute attack of tachycardia 
on the evening of the second day which caused some anxiety—as it was thought 
for a few minutes to be a secondary hemorrhage. Subsequently, convalescence 
was uneventful, with the exception of tachycardia w’hich appeared on slight 
exertion and persisted for about six weeks after operation. (Moynihan men¬ 
tions tachycardia as one of the after results of splenectomy.) One week after 
splenectomy red blood cells numbered 4,250,000 and hemaglobin was 80 per cent 
On October 28, 1927, three days before he returned to duty, the red cells were 
4,350,000 and the hemaglobin 92 per cent. Two months have elapsed since 
discharge to duty. 

Inasmuch as this patient was a fourth-class midshipman the ques¬ 
tion arose as to the advisability of h!s further retention in the Naval 
Academy. It was finally decided to give him a trial. With refer¬ 
ence to this question a recent article abstracted from the British 
Journal of Surgery by the Journal of the American Medical Associa¬ 
tion is of interest and is quoted as follows: 

Traumaiio rupture of normal spleen. —^Thirty-two cases are analyzed by 
BaUey. Experiments on animals have led investigators to brieve that 
splmiectomy lowers resistance to infection. Bailey traced 13 persons who have 
had a ruptured normal spleen removed. Two of these were operated on 14 
and 13 years ago, respectively. In the remainder, between 3 and 11 years haa 
elapsed since the operation. In no instance is there the slightest indication that 
a splenectomised person is more susceptible to infection than the rest of 
humanity. 
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354 CHOISSER AND WILSON—ATROPHY OP LIVER 

ACUTE ATROPHY OP TIE UY^ ASSOCIATED WITH TIE DmAYEIOirS 
ADiniSTRATIOI OF IE08AI.YARSAH 

By R. M. CHOiss£fi» Lieutenant Commander, and P. W. Wilson, Lieutenant Commander, 

Medical Corps, United States Navy 

Bsport op Case 

Fatalities following the use of neosalvarsan are not especially un¬ 
common; however, the exact way in which the drug produces its 
deleterious effect is often unusual and extremely interesting. The 
case reported below, while not particularly rare, is of sufficient inter¬ 
est, we believe, both from the cl.nical and pathological point of view 
to. warrant publication. We shall not attempt to go into a lengthy 
discussion of the various theories advanced as to why the drug reacts 
differently with different patients or why in certain cases the liver 
seems to be the only organ to suffer. We desire, on the contrary, 
simply to present the salient facts in the clinical history together 
with the necropsy findings and leave any theoretical conclusions to 
the reader. 

Weis^ reported 8 fatalities in ai’senic jaundice cases in New 
Ywk, while l^rathy. Smith, and'Hanna, in 1917 and 1'918, had the 
same number of deaths among 58 cases of “jaundice with symptoms 
of liver atrophy.” It Is believed by some that the reaction is due to 
the death of great numbers of spirochetes in the liver, with a sub¬ 
sequent Herxheimer effect, while Herxheimer himself believes the 
liver atrophy is entirely the result of the spirochete, and considers 
its following an arsenic administration as purely coincidental. 

At the Haitian General Hospital, Port au Prince, an average of 
10,000 intravenous injections of neosalvarsan are given annually, and 
it is interesting to note that this is the first case to show such an 
extreme reaction. Many cases, of course, have the usual febr.le re¬ 
actions following intravenous neosalvarsan, some with jaundice. All. 
however, have cleared up within a few days. 

The case reported below is of interest for two reasons: First, on 
account of the clinical symptoms presented by the patient, and, 
second, on account of the unusual gross appearance of the liver at 
necropsy, which was most confusing at the time and required a 
microscopic examination before its true nature was known. 

Cash Retort 

Case No. 8202, A. C., woman, 24 years old, admitted to the Haitian General 
Hospital, Port an Prince, Haiti, September IS, 1^7, cranpialning of sweUlng of 
the feet and legs, jaundice, constipation, loss of ai^tite, thirst, dizziness, and 
weaknesa 

History of present complaint .—^Patient states that she came to the outpatient 
department six or eight weeks before admission to take a series of neosalrarsan 

> Osier’s Modem Medicine, toI. 2, p. 672. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 




'.r..—.cur sECTt Q w, n'«> ';f^ 


Of t^jfi.wyepi '> >-•„ > >V'. 


:OriQinal from 

UNIVERS[rrOF MICHK5AN 










Digitized by 


; .r rt 

, I.. * ’. * : r 

I» . /, • 

' 1 ' • * "“.t? 

"'I ;o/ \ .r ' »i 

Ov’* 


I i ; 


. f 


. Of ‘ ' ' 


I 


!8' 



Go<.)gle 


Original from 

UNIVERSITY OF MICHIGAN 



No. 2 


CHOISSER AND WILSOK-ATROPHY OP LIVER 


355 


iDjectioiis for g^eral weakness which she had had for some months. Within 
a day or two after the last injection of neosalvarsan on September 5, she 
noticed that her eyes were Jaundiced, and four days later her feet started to 
swell. The day before admission she frequently felt that she was about to 
faint but did not actually do so. She had marked thirst, loss of appetite, and 
dizziness for the same period, and had vomited several times during the two 
days before admission. 

Past history .—General edema” when a child; mumps, measles, smallpox 
in 1920; two or three attacks of “fever” (probably malaria) every year for 
the past several years, and gonorrbcsa. 

Physical Examination .—^Marked Jaundice of the scleim. liver margin felt 
two fingers’ breadth below the costal margin and slightly tender to pressure. 
The gall-bladder region was not more sensitive than the rest of the liver. 
The heart sounds were clear; no murmurs and no hypertr<^y were demon¬ 
strated. Blood pressure; Systolic, 118; diastolic, 64. 

Laboratory findings .—Blood serum (Kahn), September 16, positive, 4 plus; 
blood negative for malaria (thick film) ; white blood cells, 6,660; polymor- 
phonuclears, 56 per cent, lymphocytes, 40 per cent, large mononuclears, 2 per 
crat, eoainophlles, 2 per (^eni; nonprotein nitrogen of the blood, 25 milligrams; 
creatinine, 1.3 milligrams; icterus index, 25. *Jrinalyses (October 4, 10, 18, 
20, 22, 24, 25, and 27) showed spe^dflc gr iriation from 1.004 to 1.036; 

no albumen; no sugar; and nothing of importaxk. microscopically. Hmnoglobin, 
80 per cent on SeptemlK't 15 and 55 pei cent on October 14. 

Clinical course .—On ac’mi^jion, patient was p'dced on a meat and fat free 
diet, with dilute hydrochIr**^c acid before meals. Vomiting stopped two days 
after admission, and within a week Jauud ce was noticeably improved, but 
the weakness and anorexia continued. On the 22d of September patient 
received 0.3 gram neosaivarsan by mb^iake, which was not discovered by the 
doctor in charge of the ward until the folb>wiug day. She had suffered no 
apparent reaction from this injection, but it was decided to give her 5 cubic 
centimeters of 5 per cent sodium thiosulphr^te solution, and this was done 
September 23. During the first two weeks of hospitalization the patient seemed 
to improve considerably. Duiing this time the edema of the feet disappeared 
and the temperature dropped to normal, from a daily afternoon rise to 100* 
during the first week. Tne administration of 15 grains of potassium iodide was 
started on October 18, but wcs discontinued five days later because of symp¬ 
toms of iodism. A few days ur^or to the adninistration of the iodide it was 
noticed that she had a generalized edema with slight ascites. On the 25th 
of October patient began tc complain of pain and tenderness in the anterior 
surface of both thighs. Occasional attacks of abdominal colicy pains began 
at this time which persisted vO the end of her consciousness. The ascites 
grew progressively more pronounced and the vomiting became persistent and 
uncontrollable until the end. Her temperature started to rise on the 16th of 
October and varied from 100® to 103® in the afternoon, but never at any time 
was there any marked increase in the pulse, except what one would expect 
with the fever, until Just befoi^ her death. On October SO patient became 
quite restless and the following day was delirious and remained so until she 
became comatose the day before her death, November 3. Blood pressure, 
November 2, was: Systolic, 140; diastolic, 80. 

Post mortem report 

The body is that of a poorly developed Haiiiaii femile, 24 yeai.. ' age. 
Height, 65 inches; weight, 90 pound.s. No evidence of violence. Skin dry; 

86083—28-10 
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Otherwise negative. Rather marked edema is present in both legs. Abdomen 
not distended. Scalp shows no nnnsnal change. The eyes are dry and appear 
cloudy. Scleree are pale yellow in color. The month, face, nose, ears, and 
neck appear normal. 

The usual midline incision reveals very little subcutaneous fat, with pale, 
poorly nourished muscles. 

Right pleural cavity shows nothing unusual; no fluid or adhesions present. 
The left pleural cavity is also normal except for a flew adhesions: no fluid. 
The right lung, weight 545 grams, shows marked congestion at the base of 
lower lohe; it is air-bearing throughout. Left lung, weight 650 grams, is 
markedly c*ongested and very edematous. It is air-bearing. The trachea and 
bronchi appear normal. Mediastinal nodes not enlarged. Thymus not present. 

Pericardium is smooth, listening, and contains about 60 cubic centimeters of 
clear pale yellow fluid. 

The heart show.s notliing unusual. Weight, 270 grams. The muscle walls and 
valves show no gross change. The aorta is rough and covered with numerous 
yellow degenerative patches. Coronaries are patent. 

Peritoneum is smooth. The abdominal cavity contains about a liter of dear 
yellow fluid. Stomach and intestines are negative for gross lesions. Mesenteric 
and retro[>eritoneal nodes are not enlarged. Pancreas is regular in outline, 
yellow in color, and very firm to touch; weight, 105 grams. 

Liver is small, 750 grams, dark red in color, and nodular on the inferior 
surface. Cut section shows numerous yellow irregular masses varying in sine 
from a pea to a pigeon egg. The distribution is similar to that of a metastatic 
neoplasm; however, the appearance is not unlike that of normal pancreatic 
tissue. These masses have replaced about half of the liver substances. Gall 
bladder contains no calculi. Both kidneys are large: weight, right, 196 grams; 
left, 190 grams. No gross changes found. Adrenals, ureters, and bladder are 
negative. Uterus, fullopion tubes, and external genitalia show no gross changes. 
The superficial lymphnodes show no general enlargement. 

Anatomical diagnoms ,—Edema and congestion of both longs; ascites; aor¬ 
titis ; pancreatitis; neoplasm of liver, the nature of which is unknown. 

Cause of death ,—Edema of lungs associated with hepatic Insuflaciency. Mi- 
scroscopic section of liver shows the yellowish, neoplasticlike areas to be young 
normal liver cells and the red portion of the liver to consist entirely of degener¬ 
ated masses of old liver cells, bile ducts, and hemorrhage. 

Diagnofm .—Acute degeneration of liver with beginning regeneration. 


TARTAR BXETIG IN THE TREATMENT OR OHANCROIBAL ULCERS OF THE 

PENIS 

By O. Davis, Lieutenant Commander, Medical Corps, United States Navy 

Following the appearance in the Jovivnal of the American. Mediced 
Association (vol. 88, No. 22) of an article describing the treatment 
of chancroidal infections with tartar emetic, the treatment outlined 
in the article was instituted on the U. S. S. Helena in all cases of 
chancroid of the penis which occurred on board this ship. These 
notes are made on a basis of 16 cases so treated. In the course of 
an intensive antivenereal campaign conducted atK)ard this ship these 
cases eitlier reported at the sick bay for treatment or were picked 
up at the weekly venereal insiiection of the entire crew, l^utine 
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dark-field examinations of the penile sores were made in each case 
and were negative in the cases reported. In spite of a personal 
belief that a great percentage of the penile sores on this station 
(South China) are mixed infections, a belief borne out by examina¬ 
tion of men aboard ship who had had diagnoses of chancroid of the 
penis made and later developed signs of S 3 rphilis, treatment was 
begun on all penile sores in which no spirochetes were demonstrable. 

All cases were treated with 616 “A” and “ B,” as described in the 
Naval Medical Bulletin of July, 1924, which have been giving sat¬ 
isfactory results. Following the use of tartar emetic in addition to 
the above, a very noticeable improvement in the appearance of the 
sores occurred, and the time for healing was decreased in all cases, 
healing usually occurring in from 1 to 10 days, and without the 
development of any inguinal adenitis or any other complication. 

In a series of 16 cases occurring within a period of four months, 
excluding those cases known to be syphilitic, healing occurred in 
every case but 3 within a period of 10 days; and the 3 resistant 
cases were later proved to be syphilitic, 1 by a typical secondary 
eruption, and all 3 by positive Kahn reactions. No toxic symp¬ 
toms from the drug were observed in any of the cases except the 
3 resistant ones, and in these only during their second course of 
intravenous injections, where the symptoms complained of were 
nausea, vomiting, and some tingling sensations in the extremities. 
Three cases healed after 1 injection, 4 cases after 3 injections, 3 cases 
after 5 injections, 1 case after 6 injections, 1 case after 7 injections, 
1 case after 8 injections, and the 3 resistant cases after 2 courses 
of 8 injections each. 

Following the method of treatment outlined in the above refer¬ 
ence, a 1 per cent solution of tartar emetic was given intravenously, 
beginning with a dose of 3 cubic centimeters and increasing this 
amount by 1 cubic centimeter every other day until healing oc¬ 
curred or until the maximum dose of 10 cubic centimeters was 
reached, when treatment was stopped. Jones, in the above article, 
claims that there is less tendency to reaction from the drug if freshly 
distilled water is first sterilized and the drug then added, the solu¬ 
tion then being used without further sterilization; this method of 
procedure was used in preparing the solution for intravenous use. 

The 16 cases presented, while comparatively a small number, were 
under constant observation until healing took place. Jones, in his 
article, was not able to give the end results in all his cases. 

The object in presenting an observation on this method of treat¬ 
ment is not to offer it as a cure-all for chancroidal ulcers of the penis 
but to recommend it as a valuable adjuvant to the many means of 
local treatment now being used. Certainly, the decreased number of 
days required for healing, and more particularly the absence of com- 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGM 



358 


SPEAR—TOURNIQUET SPLINT 


Vol. XXVI. No. 2 


plications—^inguinal adenitis and ulceration—^make it a procedure 
worth while. This is particularly true in the naval service, where 
men are under constant observation and can be given medication 
regularly. 

Naval personnel are conversant with the term “bubo,’' and know 
what suffering and inconvenience this condition causes; some by 
personal experience, and others by observation of their shipmates; 
therefore any method of treatment which offers a reasonable possi¬ 
bility of avoiding the occurrence of such a complication appeals 
strongly to them, as it does also to the medical officer. The discom¬ 
fort attendant on the intravenous injections is practically nil, so 
there is not any objection rni the part of the patient to this added 
medication in the treatment of chancroid of the penis. Another 
valuable feature of this method of treatment is the absence of pain 
and soreness in the ulcer after one or two intravenous injections of 
the drug. 

TOmtiriQVET BPXIHT TOR TRAOTITUS 07 THE ELBOW 

By Raymond Spiab, Capuln, Medical Corps, United Statea Netj 

In the treatment of fractures of the elbow the first essential, of 
course, is to know the exact deformity by X-ray examination. The 
fragments should then be reduced under an anesthetic and the arm 
placed, ordinarily speaking, in Jones’s position or some position 
similar to it. 

Three cases of fractured elbows at the San Diego naval hospital, 
all in children, have been treated by means of what we call the 
tourniquet splint. It is made by doubling the ordinary rubber 
tourniquet, passing it around the neck, and securing this loop with a 
piece of adhesive plaster so as to leave plenty of room for the neck 
and avoid any strangulation. One free end of the rubber tubing is 
passed behind the wrist joint and the other in front, and the two 
ends are secured by another small piece of adhesive plaster. The 
wrist is padded with cotton and a bandage so as to avoid any pressure 
from the rubber tourniquet. The position of the arm can be changed 
slightly from time to time very easily. 

The advantages of this splint are its simplicity and the fact that a 
certain amount of motion is obtained in the joint at all times. This 
splint is much more comfortable than many other types of splints 
that are used for fractures at the elbow joint, and the results in the 
three cases mentioned in which this splint has been used here have 
been almost perfect. 

The side view is of a little girl suffering from a T fracture of the 
lower end of the humerus. The little girl shown in the front view 
had a fracture of the head of the radius. 
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NAVAL RESERVE 


PKOXOTIOir OF SPECIAl SEKYIOE 0FFICEB8 

After December 22, 1927, the following provisions governing the 
promotion of special service officers are effective: 

In time of peace, special service officers below the rank of lieutenant 
commander will be promoted only in accordance with the following: 

(a) Provided-a vacancy exists in the district quota, in the grade to 
which promotion is to be made (not more than 16 per cent above the 
grade of lieutenant; and not more than 53 per cent above the grade 
of lieutenant, junior grade). 

(&) Provided that, if an ensign, the candidate shall have served 
four years in grade, or if in a higher rank he shall have served six 
years in that grade, prior to effective date of promotion. 

(e) Provided he shall have reached the age of 37 before being pro¬ 
moted to the grade of lieutenant commander. 

{d) Provided he shall have made such marked progress in his 
professional attainments as would justify his commission in the 
higher grade. 

This establishes more uniform requirements for promotion of 
special service officers which are on a parity with the requirements 
for promotion in the Fleet Reserve and Volunteer Reserve, general 
service, and makes standard the distribution of conunissioned officers 
by grade within the individual districts and within the class to which 
they belong. 


OFFICIAL OOEEESFOlTOBirOE 

Reserve medical officers frequently request that for their guidance 
instructions be published on the subject of official correspondence. 
Most reserve medical officers do not have convenient access to Naval 
Reserve Regulations, and the following is quoted from that source: 

H-143C. Ofticial Channels fob Cobbespondbncb 

Whenever officers and men of the Naval Reserve find it necessary 
to write a letter to one of the bureaus of the Navy Department, it 
diall be routed via the commanding officer of the organization to 
which attached and the commandant. If the letter refers to com- 
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pensation for which no voucher was forwarded to the Bureau of 
Supplies and Accounts in time to make payment prior to the writing 
of the letter probable (allowing time for the passage of mail and 10 
days additional), the official whose duty it is to forward the voucher 
will make appropriate reply and file the letter. 

H-1437. Filb NuMBOis or Pebsonrel 

(1) The file number on correspondence regarding a particular offi¬ 
cer shall be the file number assigned him by the Bureau of Naviga¬ 
tion. This file number should be shown in the upper left-hand comer 
of correspondence originated by a Naval Reserve officer alnjut him¬ 
self and shall be used by the commandant and by organization com¬ 
manders having occasion to write about any particidar officer. £x- 
ample: 19215. 

(2) The file number on correspondence regarding a particular en¬ 
listed man shall be his name, service number, rating, and class. 
Example: John Henry Jones, 130-50-72, CBM (F-1), USNR. 


H-1438. Ck)BBE8POM>eNCE TO nc Dated 


All correspondence shall be dated in the upper right-hand corner, 
as shown in the following example: 


1 January, 1926. 


H-1439. OvnciAL Residence to be Shown in Obioin of Cobbespondencb 

The permanent official residence shall be shown in the origin of 
correspondence as follows, for example: 

From: Lieutenant (jg) John H. Jones (D-F), USNR, 

123 East 34th St., 

New York, N. Y. 


H-1440. References to be Quoted in Corbespondence 

When a letter is in reply to or refers to previous correspondence, 
quote under “ References ” the file number, every distinguishing mark, 
and the date of such correspondence. Where more than one reference 
is given enumerate by small letter (a), (b), (c), etc. The following 
form should be used: 

Reference: (a) BuNav letter Nav 163 Em 12356-37 of 1 July, 
1925. 


H-1441. When Inoobsehents Shaix be Used 

I 

As a general rule, a letter shall be answered by a separate letter 
and not by indorsement. (Navy Regulations, 1920, art. 2010.) | 
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H-1442. Extba Copies op CoaBBSPONiwNCB Nor' Dbsibed bt Bijbeau of 

Natioation 

Extra copies of correspondence should not be forwarded to the 
Bureau of Navigation unless specially requested. The originall^s 
sufficient to meet the demands of the bureau. 


H-1448. Aiwbbssbs of OmosRS 


(1) Naval Reserve officers when first appointed shall inform the 
But^au of Navigation, via the commandant of their district, of their 
permanent official residence and shall keep the bureau promptly 
informed, via the commanding officer of their organization and the 
commandant of their district, of all changes made thereafter. In 
time of peace they may change their place of permanent official resi¬ 
dence at will, but whenever a change is made it shall be reported to 
the Bureau of Navigation, via the commandant of the naval district 
in which formerly residing, by the officer making the change. 

(2) Permanent official residence is defined as the place in his dis¬ 
trict near the organization which he is attached to or associated 
with, where the bureau may at any time send a letter or telegram 
and expect prompt delivery to the addressee. 

(8) This report of address or change of address should be made by 
letter, preferably on your 8 by 10% biisiness letterhead stationery, 
by typewriter if practicable. 

(4) The form shown below should be followed: 


12356 1 July, 1926. 

From: LieateDant John H. Jones (A-F), USNR, 

601 West 118th St., 

New York, N. Y. 

To: Buiean of Navigation, 

Via: Commandant Third Naval District. 

Subject: Change of address. 

Beference: (a) Bureau of Navigation Manual, article H-il443. 

1. In compliance with reference (a), 1 request that my address be changed 
From: 601 West 113th St., 

New York City. 

To: The Westminster, 

17th and Que Sts. NW., 

Washington, D. C. 

(s) J. H. Jones. 

Distribution: 

Original: BuNav. 

Dnplicate: Comdt. 8rd N. D. 

Triplicate: My file. 

(5) When the address letter passes through the hands of the 
commandant, he shair correct his address file and effect any transfer 
of record necessitated thereby. The letter transmitting the records 
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should state the new address of the reserve officer. A copy of this 
letter should be mailed to the Bureau of Navigation. 

(6) When change-of-address letters are received in the bureau, 
t^ records of the bureau will be corrected accordingly. The bureau 
believes it to be unnecessary to acknowledge the receipt of these 
letters, and therefore such an acknowledgment should not be expected. 

(7) A card index of officers’ addresses is maintained in the Bureau 
of Navigation. The accuracy of this list is considered to be of the 
greatest importance. In the event of war the bureau should be able 
to mobilize every reservist immediately. Cooperation of everyone 
in conserving labor and keeping this list corrected is confidently 
expected. 

H-1444. Changes of Address of Enlisted Men 

(1) Whenever an enlisted man changes his official residence he 
shall notify the commandant of his district via the commanding 
officer of his organization. 

(2) Transferred members of the Fleet Reserve shall notify the 
commandants of their naval districts of changes of residence. 

H-1445. Changes of Address to be Reposted to the Bubeatj of Supplies and 

Accounts 

All transferred members of the Fleet Naval Reserve and all mem¬ 
bers of the Merchant Marine Naval Reserve shall notify the Bureau 
of Supplies and Accounts (Allotment Division) via the commandant 
of the naval district where their records are kept of changes of 
address to which checks are to be mailed. S. and A Form 444d will 
be used for this notice and must be signed with the full name of the 
reservist. Notices given in any other manner will operate to delay 
the checks until a notice is received in the form and manner 
prescribed. 

Comment 

The name of the signer of any official letter should be either type¬ 
written, printed, or plainly lettered under his signature. Unless one 
is familiar with a particular signature it usually proves to be an 
enigma. 

In the case of medical officers of the Naval Reserve one copy of 
the change of address should be sent to the Bureau of Medicine and 
Surgery, Navy Department, Washington, D. C. 
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Ve/r appointnieHts 


Name 


Amew. John Robert. 

BioomiMid, Maximilian D... 

Bowen, Harold Jeokina. 

Brown, Charles W. 

Cadman. Robert Blackmore. 
DaTls, William John N...... 

Hosmer, Charles M. 

Koehler, Joseph S. 

Konzelmanm Frank W. 

Lee, Edgar Coote. 

MacEenxie, Pierce. 

Mayne, Roy Malone. 

Mii^e, Raymond E. 

Moch, Jerome J. 

Oden, Robert. 

Raymond, Sidney W. 

Rhame, Joseph Sumter. 

Rotbwell, Herbert T. 

Rndiaill, Clarence A. 

Smith, William R. 

Taber, Roland Bert. 

Thompson, Harold A. 


Rank 


Lieutenant (junior grade)... 

Lieutenant commander. 

Lieutenant (junior grade)... 

Lieutenant commander. 

Lieutenant. 

Lieutenant (junior grade)... 

Lieutenant commander. 

Lieutenant (junior grade)... 

Lieutenant. 

Lieutenant commander. 

Leiutenant (junior grade)... 
Lieutenant Quoior grade)... 
Lieutenant (junior grade)... 
Lieutenant junior grade)... 

Lieutenant commander. 

Lieutenant (junior grade)... 

Lieutenant commander. 

Lieutenant (junior grade)... 
Lieutenant (junior grade)... 
Lieutenant Qunior grade)... 

Lieutenant commander. 

Lieutenant commander. 


Class 

Date 

1 appointed 

MC-V( 

O) . 

:s) . 

Jan. 

18. 

1027 

MC-V( 

Dec. 

1, 

1027 

MC-V( 

;o) . 

Oct. 

24. 

1027 

MC-V(S). 

Oct. 

31. 

1027 

MC-V(S). 

Oct. 

24, 

1027 

MC-V(O). 

Oct. 

8. 

1027 

MC-V(S). 

MC-V(Q). 

Oct. 

Nov. 

31, 

23, 

1927 

1927 

MC-V( 

;s). 

lOct. 

31, 

1927 

MC-V( 

:§). 

Oct. 

31. 

1027 

MC-V( 

O) . 

Dec. 

19,1027 

MC-Vi 

;o) . 

Nov. 

2, 

1927 

MC-V( 

O) . 

Oct. 

17. 

1027 

MC-V(O) . 

Oct. 

8. 

1927 

MC-V( 

:s) . 

Nov. 

26, 

1027 

MC-V( 

:g) . 

Oct. 

17, 

1927 

MC-V( 

;s). 

Dec. 

12, 

1927 

MC-V( 


i Aug. 

31. 

1927 

MC-V( 

:g) . 

Oct. 

31. 

1927 

MC-V( 

:q). 

Nov. 

8. 

1027 

MC-V< 

:g) . 

Oct. 

8, 

1927 

MC-V( 

:s) . 

Oct. 

31, 

1927 


Transfer 


Name 

Rank 

To class— 

From class— 

Date 

Bamer, Henry A... 

Lieutenant (junior grade)... 

MC-r.... 

MO-V(O).. 

Nov. 16,1027 



Promoted 


Name 

To- 

Class 

Date 

Dougall, Jnhn Park _ . 

Lieutenant commander_ 

MC-V(O). 

Dec. 7,1027 
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VSEFTTL nrrOSKATIOH COVCB&NIHO BSOVLATIOH8 

There are many naval decisions and regulations of interest to the 
Nurse Corps, of which the nurses in general have no knowledge. 
These are published in Navy Regulations and in pamphlets which 
are on file at every station but not always of easy access to the 
nurses. It has seemed wise, therefore, to cover some of thesd in 
brief so that nurses may be better informed on this subject. As 
they have free access to the Manual of the Medical Department and 
are urged to study this manual, no inclusion is made in this article 
of regulations especially prescribed for the Medical Department of 
the Navy, of which the nurses are an integral part. 

In the application of general orders, unless special legislation is 
enacted for the Nurse Corps, the nurses are governed by orders for 
commissioned officers. 

Chapter V of Navy Regulations gives the “ Honors, distinctions, 
salutes and ceremonies.” But little of the chapter has been included 
in this article, as it would be difficult to single out any special person 
or group without mentioning each one, and in every case the honors 
are different for persons of different rank. It is a very interesting 
chapter, however, and it is recommended that the nurses read it 
carefully so that when they are aboard hospital ships and transports, 
especially, they will have a clearer understanding of the honors paid, 
and the exchange of salutes when one ship of the Navy meets another. 

Changes in the Navy Regulations and general orders are issued 
from time to time and it is hoped that by reading this brief extract, 
the interest of the nurses will be so much aroused that they will 
make every effort to familiarize themselves with the regulations and 
orders already published and with those that will be issued from 
time to time. 

There is at the seat of government an executive department, known 
as the Department of the Navy, with a Secretary of the Navy as the 
head thereof. 

In the absence of the Secretary of the Navy and the Assistant 
Secretary of the Navy, the Chief of Naval Operations is next in suc¬ 
cession to act as Secretary of the Navy. 

No person shall be appointed to any office in the Navy unless he 
is a citizen of the United States. Permission to leave the United 
States will be granted by the Secretary of the Navy only. 
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The principal naval force of the United States is organized as 
“ The United States Fleet.” Forces not assigned to the United States 
Fleet are organized as separate commands as foUows: 

(a) Asiatic Fleet. 

(b) Naval forces, Europe. 

(<?) Special service squadron. 

(d) Submarine divisions, Atlantic. 

(e) Submarine divisions. Pacific. 

(/) Naval district forces. 

The United States Fleet is under command of an admiral, with 
the title of “commander in chief. United States Fleet.” The Fleet 
is composed of: 

(a) The Battle Fleet, under command of an admiral. 

(&) The Scouting Fleet, under command of a vice admiral. 

(c) Control force, imder command of a rear admiral. 

(d) Fleet base force, under command of a rear admiraL 

The Asiatic Fleet is commanded by an admiral with the title of 

“commander in chief, Asiatic Fleet.” The geographical limits of 
the command include the western Pacific and the Indian Oceans, and 
tributary waters. The naval forces, Europe, are commanded by a 
vice admiral; the special service squadron by a rear admiral; the 
submarine divisions by a rear admiral or captain; and the naval 
district forces are under the command of the commandant of the 
naval district to which assigned. 

Transportation of passengers on naval ships is regulated by the 
Bureau of Navigation. No officer embarked as a passenger shall be 
entitled to a stateroom to the exclusion of an officer belonging to 
the complement of the ship. Officers embarked as passengers shall 
mess in the apartment to which they would belong if attached to 
the ship. An order from the Chief of the Bureau of Navigation 
to the commanding officers of the Navy transports states “ when 
members of the Navy Nurse Corps are embarked in a transport, 
either for passage or for duty for the trip, they are to be regarded 
as of the status of officers in the assignment of quarters, mess, etc.” 

The Navy Department designates such vessels as it may deem 
necessary to be called and employed as “ hospital ships.” Hospital 
ships are employed for the purpose of caring for, treating, and 
transporting the sick and wounded of the Navy, Marine Corps, and 
Army, as well as shipwrecked and other persons requiring medical 
service, and are under the general cognizance of the Bureau of Medi¬ 
cine and Surgery, so far as all matters pertaining to the distinctly 
hospital features of the ship are concerned. No persons other than 
those enumerated shall be transported aboard hospital ships in time of 
war. The medical officer of the ship is the head of the medical de¬ 
partment of the ship. He is in direct charge of the sick and wounded 
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and has charge of all material and stores aboard under the cognizance 
of the Bureau of Medicine and Surgery. Dental officers are assigned 
to the medical department of a ship. 

The Bureau of Medicine and Surgery has power to appoint and 
remove all nurses in the Nurse Corps, subject to the approval of the 
Secretary of the Navy. 

All persons in the naval service shall be vaccinated with smallpox 
vaccine and given typhoid prophylaxis in accordance with instruc¬ 
tions contained in the Manual of the Medical Department. 

Officers and enlisted men of the Navy and Marine Corps, when on 
duty at a place where there is no naval hospital, may be sent to other 
hospitals, upon the order of the officer in charge, and the expenses 
of such persons shall be paid from the naval hospital fund; no other 
charge shall be made against their accounts than such as are made 
for persons under treatment at naval hospitals. Sick, wounded, or 
disabled officers and enlisted men of the Navy and Marine Corps, 
and members of the Navy Nurse Corps, are entitled to the benefits 
of naval medical and surgical attendance, either within or without a 
naval hospital, so long as they remain sick, wounded^ or disabled, 
and the fact that they have been recency treated within a naval 
hospital shall not prevent their readmission to the same or to any 
other naval hospital. 

Dental officers are assigned to the medical department of the sta¬ 
tion to which they are attached and are under the general supervision 
of the medical officer. The professional services of dental officers 
are available only for personnel on the active and retired list of the 
Navy and Marine Corps, and such services are restricted to those 
measures which will most effectively and economically preserve the 
teeth of the personnel and insure physical fitness. Dental treatment 
is regarded as included in the term “medical attendance.” Pros¬ 
thetic dental treatment will be allowed only when authorized in 
advance by the Bureau of Medicine and Surgery. 

A member of the Navy Nurse Corps detached from all duty at her 
permanent station and directed to proceed to a hospital for treatment 
is entitled to rental allowance during period of travel to hospital and 
while a patient therein. 

Nurses receiving a subsistence allowance will continue to receive the 
allowance during such period as they may be subsisted and quartered 
in a hospital under treatment, but they will be checked for each day 
for which subsistence actually is furnished, at the rate fixed in the 
current appropriations act as the commuted value of a hospital ration. 

The American National Red Cross has been authorized by an act 
of Congress, approved April 24, 1912, to render aid to the land and 
naval forces in time of actual or threatened war. Organized Red 
Cross units, if accepted for service with the naval forces, will be 
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enrolled as members of the Naval Reserve Force and will constitute 
a part of the Medical Department of the Navy. One or more oflScers 
of the Medical Corps of the United States Navy will be detailed for 
duty with the military relief division or department of the American 
Red Cross, the senior one of whom shall act as liaison officer between 
the American National Red Cross and the Navy Department. 'When 
the Navy Department desires the use of the services of the Red Cross 
in time of war or when war is imminent, the Secretary of the Navy 
communicates with the chairman of the Red Cross, specifying the 
character of the services required and designating the place or places 
where the personnel and material may be assembled. 

The United States and island possessions are divided into 16 naval 
districts. The first district covers some of the New England States, 
with headquarters at Boston. The other districts follow numerically 
and somewhat geographically in order, up to the thirteenth, which, 
along with the Northwestern States, takes in Alaska, and the head¬ 
quarters are at Seattle. The fourteenth district covers the Hawaiian 
and the Midway Islands; the fifteenth, the Panama Canal Zone; 
and the sixteenth, the Philippine Islands. Each naval district is 
commanded by a designated commandant, who is the direct repre¬ 
sentative of the Navy Department. The Virgin Islands, Guam, 
Samoa, and Porto Rico, and the naval station at Guantanamo Bay 
are not included in the naval districts but are under naval governors. 

Whenever the national anthem is played, stand at attention facing 
toward the music, except at colors, then face toward the colors. If in 
street uniform, covered, salute at the first note of the anthem, retain¬ 
ing the position of salute until the last note of the anthem. If in 
uniform, uncovered, or in indoor uniform, stand at attention. The 
same marks of respect prescribed for observance during the playing 
of the national anthem of the United States shall be shown toward 
the national anthem of any other country whenever played upcMi 
official occasions. 

A national salute shall consist of 21 guns. The interval between 
guns in all salutes shall be five seconds. No salute shall be fired in 
honor of any nation or of any official of any nation not formally 
recognized by the Government of the United States. No salute shall 
be fired between sunset and sunrise. 

An escort under arms shall accompany the funeral cortege of any 
officer or enlisted man to the place of interment, and after the 
funeral service shall fire three volleys of musketry over the body. 
The strength of the escort varies according to the rank of the de¬ 
ceased. A band shall, when available, form part of the funeral 
cortege of the Secretary of the Navy, Assistant Secretary, and com¬ 
missioned officers, or on other occasions when tJeemed appropriate 
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by the senior oflScer present. There shall be six pallbearers, who 
shall be selected from the same rank as the deceased if practicable. 
The pallbearers shall march at the side of the hearse or pall, the 
junior to the left and leading, the next junior to the right and lead¬ 
ing, and so on. Eight men serve as body bearers and march imme¬ 
diately behind the body. Funeral honors shall not be paid between 
sunset and sunrise. Volleys shall be fired for naval or military 
persons only. 

The Secretary of the Navy is authorized, at his discretion, to 
issue free of cost the national flag used for draping the coffin of 
any officer or enlisted man of the Navy or Marine Corps whose 
death occurs while in the service of the United States Navy or 
Marine Corps, upon request, to the relatives of the deceased officer 
or enlisted man, or, upon request, to a school, patriotic order, or 
society to which the deceased officer or man belonged.. Officers in 
command of navy yards, vessels, and naval hospitals are authorized 
to issue flags to accompany all bodies forwarded or delivered to the 
next of kin or rdatives W private interment. If no request for 
the flag is made, the officer in charge holds the flag (properly tagged 
with name of deceased and date of funeral) for a period of three 
months in case a request should be made for the flag. 

All persons in the Navy are required to obey readily and strictly 
and to execute proniptly the lawful orders of'their superiors. Sum¬ 
mary courts-martial may be ordered upon petty officers and persons 
of inferior ratings, by the commander of any vessel, or by the com¬ 
mandant of any navy yard, naval station, or marine barracks to 
which they belong, for the trial of offenses which such officer may 
deem deserving of greater punishment than such commander is 
authorized to inflict, but not sufficient to require trial by a general 
court-martial. Commissioned and warrant officers are tried by gen¬ 
eral court-martial only. 

Geneivl courts-martial may be convened by the President, by the 
Secretary of the Navy, by the commander in chief of a fleet or 
squadron, and by the commanding officer of any station beyond the 
continental limits of the United States. No commander of a vessel 
shall inflict upon a commissioned or warrant officer any other pun¬ 
ishment than private reprimand, suspension from duty, arrest, or 
confinement, and such suspension, arrest, or confinement shall not 
continue longer than 10 days, unless a further period is necessary 
to bring offender to trial by a court-martial. When a court-martial 
is ordered by the Secretary of the Navy, the necessary orders con¬ 
vening, the oourt-martial diall be prepared in the office of the Judge 
Advocate (General. 

“ Desertion,” as distinct from “ absence without leave ” and 
‘‘ absence over leave,” is defined as unauthorized absence with specific 
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intent permanently to abandon the naval service or cancel the pend¬ 
ing contract. In tiie case of “ absence widiout leave,” if the inten¬ 
tion of the absentee is not clearly manifest, at the end of 10 days 
he is declared a deserter and action is taken. In the case of “ absence 
over leave,” if the absentee does not communicate with his command¬ 
ing officer, at the end of 10 days he is declared a deserter and action ^ 
is taken. In case of desertion from duty, the desertion dates from 
the time the man leaves his duty; if from leave, the desertion dates 
from the time the leave expires. 

A reward may be offered by the commanding officer for the appre¬ 
hension of an enlisted man if he has been declared a deserter, the 
amount not to exceed $50, which ^all be checked against his accounts, j 
A reward for the apprehension of an officer shall not be offered unless 
specifically authorized by the Navy Department, or on a foreign 
station by the commander in chief. 

In time of war, any person who deserts the naval service of the 
United States shall, upon conviction thereof, be forever incapable 
of holding any office of trust or profit under the United States or of 
exercising any rights of citizenship thereof, but this does not apply 
in time of peace. The wages due a deserter are forfeited to the 
United States. 

The Marine Corps shall at all times be subject to the laws and 
regulations established for the government of the Navy, except when 
detached for service wiUi the Army by order of the President; and 
when so detached they shall be subject to the rules and articles of 
war prescribed for the government of the Army. The marines are 
subject to duty either afloat or ashore. The Major General Com¬ 
mandant of the Marine Corps is stationed at the headquarters of the 
Marine Corps, Washington, D. C., and he is responsible to the 
Secretary of the Navy for the efficiency and discipline of the corps. 

Each person on the active list of the Navy or Marine Corps is 
allowed to allot such portion of his pay as he may desire for the 
support of his family or other relatives, for his own savings, or for 
other proper purposes. Each person on the retired list of the Navy 
or Marine Corps is allowed to make allotments for the payment 
of premiums on insurance and for Navy mutual aid assessments, 
but for no other purpose. 

Active and retired nurses, who are stationed or live in the immedi¬ 
ate vicinity of the city where commissary stores are established, are 
authorized to make purchases from the commissary store. 

Uniform regulations include all regulations and instructions rel¬ 
ative to the uniform of all persons in the Navy and Marine Corps. 
The order promulgating these regulations is signed by the Secre¬ 
tary of the Navy, who also signs the orders for any changes that 
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may be made in them from time to time. All uniform regulations, 
or changes thereinj for the Navy shall be prepared by the Bureau 
of Navigation, and for the Marine Corps, by the Major General 
Commandant of the corps. 

All Navy regulations and all circulars directing changes therein 
shall be prepared in the office of the Chief of Naval Operations. 

The Navy Department maintains no censorship on discussions or 
article on professional subjects by persons belonging to the Navy. 
Nevertheless, unrestricted utterance or publication of fact and opin¬ 
ion may divulge information which it is not advisable to make 
public. Any communication intended for the public should be com¬ 
posed after mature reflection, in a spirit of good taste and temper, 
and in a seemly and proper manner. A signed copy of any ar^e 
on professional subjects must be in the hands of the Navy Depart¬ 
ment at the time of publication of the communication. The author 
is responsible for the statements made. Praise or censure of other 
persons in the naval service is forbidden. 

When official business is conducted by telephone or or^y, the 
substance of any communication or order that should be made a 
matter of record shall be reduced to writing without unnecessary 
delay. No written communication shall be received as official which 
ia not forwarded through the prescribed channels, and with the 
indorsement of the officer through whom forwarded. The sheets of 
a letter or report shall be arranged in regular order from bottom 
to top; that is, the first sheet on the bottom and the last sheet on top. 

Upon receipt of orders requiring a nurse to proceed to any station 
when no date is fixed nor haste expressed, she shall report within 
four days, exclusive of travel time, after receipt of orders. If the 
orders read "without delay,” she shall report within 48 hours, 
exclusive of travel time, after receipt; if "immediately,” within 12 
hours, exclusive of travel time, after receipt. 

Application for the revocation or modification of orders ifiiall be 
made in an official form and through official channels and shall 
state the precise reason for making the application. An application 
for the revocation or modification of orders to proceed will not 
justify any delay in their execution, if the officer ordered is able to 
travel; and no person shall delay obedience to orders for the purpose 
of niRlriTig remonstrance or complaint. 

The right of all officers, whether of the line or staff, to communi¬ 
cate with the commanding officer at all proper times and places is 
not to be denied or restricted. 

An officer shall not, without authority from his commanding 
officer or superior, absent himself from his duty or ^change duty 
with anoth^. 
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Whenever an accusation is made against an officer, either by 
report or by indorsement upon a communication, a copy of such 
report or indorsement shall be furnished him at once. 

An officer suspended from duty shall confine himmlf to the 
limits assigned him at the time of his suspension, or afterwards, 
and his failure to do so shall be regarded as a breach of arrest. An 
admonition or caution in the ordinary course of duty shall not be 
considered as a reprimand in the sense of punishment. 

If any person in the Navy considers himself oppressed by his 
superior, or observes in him any misconduct, he shall not fail in 
his respectful bearing toward him, but shall represent such oppres¬ 
sion or misconduct to the proper authority. He will be held account¬ 
able if his representations are found to be vexatious, frivolous, or 
false. An application for redress of wrong shall be made in writing 
through the immediate commanding officer to the proper authority 
and it shall be the duty of the latter to take such action in ths 
matter as, in his judgment, justice and the good of the service 
demand. 

A nurse is entitled to shipment of her household efitects, up to a 
certain weight, at public expense, when being transferred from one 
station to another. Professional books used in the performance of 
official duties may be shipped at public expense, in addition to the 
gross weight allowed for household effects. Household effects shall 
comprise the personal belongings and household effects which are 
exclusively the property of the person ordered to make the change 
of station and which have been in use by such person (or his family) 
previous to shipment thereof. Automobiles may be included in ship¬ 
ment of baggage, but the actual weight of the automobile shall be 
charged against the authorized allowance. If excess weight or cost 
is involved, the automobile nt'ill be considered as the excess either 
in whole or in part. For nurses, who retire from the service, pack¬ 
ing, crating, and transportation of houshold effects at public expense 
(within the allowance specified and within one year from the date 
of retirement) are authorized from last duty stations or places of 
storage to such places within the limits of the United States as may 
be designated by them as their homes. Should a nurse die in the 
service, provision is made for the shipment of her household effects. 

Shipment of household effects is not authorized when a nurse is 
transferred from one station to another at her own request, such 
fact being shown in the orders. Packing, crating, and transportatiem 
of household effects at public expense is not authorized when a nurse 
is ordered home for release from the service. Damage to or loss of 
household effects in transit, whether shipped by a supply officer or 
by the owner, is a matter for adjustment by the owner of the effects 
with the carrier, as household effects are not Government property. 
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In accordance with the statement made in the preface of the 
BmxETiN, the Surgeon General of the Navy appointed a board to ^ 
select the papers published in the Bulletin during the year 1927 
which it consider^ to be worthy of letters of commendation. As 
a result of the selections made by the board, letters of commendation 
have been sent to the officers named below for the papers which 
appear opposite their names. 

Commander G. W. O. Bunker, Medical Corps, United States 
Navy—Medicine in Turkey.” 

Lieut. Commander J. Harper, Medical Corps, United States 
Navy—^‘Dressing Sterilizers with Special Beference to Tempera* 
ture, Pressure, and Chamber Air Exhaustion During the Process of 
Sterilization.” 

Commander L. W. Johnson, Medical Corps, United States Navy— 
“Abdominal Wounds and Injuries.” 

Commander W. L. Mann, Medical Corps, United States Navy— 

“ Medical Tactics in Naval Warfare.” 

Lieut. Commander R. B. Miller, Medical Corps, United States 
Navy —“ Some Observations on Avoidable Drowning.” 

Lieut. G. E. Mott, Medical Corps, United States Navy—-“ Posture.” 


OOB&XCTIONS 

In the paper on Chinese Military Medicine, by Lieut. (Junior 
Grade) J. L. McCartney, Medical Corps, United States Naval 
* Reserve, which was published in the October, 1927, number of the 
Bulletin, part of one paragraph on page 794 reads as follows: 

• • • An investigation of Chinese drugs is not altogether fruitless, ror 
Instance, In cases of dropsy the Chinese have long used a medicine called 
“Ma Huang” which they obtain from the skins of toads. It has been dis¬ 
covered that the skins of certain species of toads yield powerful substances 
such as bufagln, bnfotalln, and bufotoxin; that bufagin is really efl9cacious 
In dropsy, and that research workers recently have prepared ^hedrlne from 
Ha Huang, which has an action similar to that of adrenalin * * • 

It is well known, of course, that ephedrine is prepared from the 
plant Ephedra wHgarie and other allied species and that Ma Huang 
is the nadve name for a Chinese variety of Ephedra wdgarie. 

873 
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The author tells us that the sentence which states that Ma Huang 
is obtained from the skins of toads was made to read as it does by 
an error on the part of his Chinese typist, who left out part of a 
sentence, and that, because of the disturbed state of affairs in China 
at the time, which necessitated the author’s leaving that country, 
he was unable to read the copy with the care he would have lik^ 
to give it. 

The paragraph quoted above should have read: 

* * « An Investigation of Clilnese drugs is not altogether fruitless. For 
instance, in cases of dropsy the Chinese have long used a medicine called 
“ Ma Huang.” They also use a preparation which they obtain from the skins 
of toads. It has been discovered, etc. (Italics denote portion of s^tence 
accidentally left out— Ed.) 

In the article “Acute gingivitis associated with fusiform bacilli 
and spiral forms,” by Commander C. H. Mack, Dental Corps, United 
States Navy, which was published in the January, 1928, number of 
the Buixetin, the author stated, on page 51, that “the clinical 
advantage of cold as an aid to treatment has not been mentioned in 
the literature.” After writing his paper, but too late to have cor¬ 
rection made therein, the author found in the Dental Cosmos, 
LXV: 11 (Nov.) 1923, mention of a paper by V. Jelinek, published 
in the May 31, 1923, number of the Wiener Klinische Wochenschrift 
and abstracted in Uie Journal of the American Medical Association, 
September 22, 1923, in which Jelinek reports having used ethyl 
chloride in 1919 and 1920 for the same purpose as that for which it 
was suggested in the Bulletin article. 

Commander Mack has requested that mention be made of this, as 
he has no desire to have it appear that he is the originator of a 
method used eight years ago. 


UHnUlAKT FEVEK 

The memorandum which follows is submitted by the members of 
the “Camera Medica” of Malta and of the Malta branch of the 
British Medical Association. It is a plea for the discontinuance of 
the geographical designations of this disease and the general adop¬ 
tion of the name “ undulant fever.” 

1. A suitable and generally acceptable designation of this fever has long been 
the subject of discussion. The disease is one of those that have been labeled 
with a multitude of names; 13 appellations have been given to it on account 
of its supposed resemblance to typhoid or malaria; the character of its fever 
and the symptoms it presents gave rise to 14 other designations, and 9 more 
were derived from the conditions which from time to time were considered 
to favor its prevalence. From the localities in which it was recognized and 
■tudied it came to be called Mediterranean fever, Malta fever, Italian fever, 
Neapolitan fever, Bock of Gibraltar fever, Cyprus fever, Crimean fever, etc. 
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2. The name **iindiilant fever’* originally proposed by Chipt. M. L. Hughes, 
Army medical stall, in 1887, was recommended by the International Congress 
ot Medicine held in London in 1018, and is the one generally used by English 
writers. The terms “Malta” or “Mediterranean fever,” however, are still 
frequently met with, and the purpose of this communication is to point out 
the objections to the use of these appellations and to make an earnest appeal to 
all medical and scientific writers to discard them in favor of the more proper 
and less controversial one—undulant fever. 

3. The term “undulant fever,” though not perfect, is the most suitable 
designation of this disease in the present circumstances. As Hughes has 
pointed out, it describes one of the most constant and characteristic features 
of the disease, namely, the undulations of the temperature curve. The tem¬ 
perature constitutes the primary, in many cases the only, clinical manifesta¬ 
tion of the illness; and although the curve may not always be of the 
“undulant” type, yet the phenomenon is sufficiently frequent and typical to 
Justify the adoption of the word “ undulant ” as a term which would clearly 
convey to any person the principal clinical feature of the disease. Parallel 
cases are the designation “ typhoid fever,” in general use for the disease in 
which the “ typhoid ” state is a frequent and salient but not constant symptom— 
and even more so the term “ relapsing fever,” derived solely from the variations 
of the temperature. 

4. The term “ undulant ” has so far been used only for this disease; it can 
not therefore give rise to ambiguity and does not offer the same drawbacks 
as the term “ remittent ” and “ intermittent.” Hughes had also rightly claimed 
that it “ has a familiar sound, slips easily and lightly from the tongue, and is 
easily translatable into any language from the Latin form of febris undulans.” 
Its use has been accepted by many authorities whose attention has been called 
to the matter and is continually gaining favor with scientific writers. It 
appears in fact to have stood the test of time, and once that, excepting the 
objectionable geographical names, no other term has been more frequently 
used as a designation of this disease, the coining of a new name does not 
appear to be opportune at present. 

5. It is agreed that geographical names given to specific diseases are undesir¬ 
able from a scientific point of view. They are mainly relics of the times 
when the miasmatic theory of disease held sway and each kind of fever was 
considered to be caused by “ infective emanations ” inherent to the particular 
country or locality where it prevailed. They have no relation whatever to the 
symptomatology of a disease, or to any of its primary or secondary features, 
and are neither characteristic nor significant of its nature. As Sir William 
Aitken said when advocating the use of a general nomenclature of diseases: 
“Blxcept as matters of history and as beacons to warn us from a greater 
danger to science, let these and such like names be consigned to oblivion.” 
And, as a matter of fact, the disease which forms the subject of this com¬ 
munication appears to be one of the very few for which a geographical name 
Is still in use. 

6. A consideration of the history of fevers for the last 150 years brings 
home very clearly the part whidi the use of geographical names played in 
helping to retard progress in the unraveling of the nosology and etiology 
of diseases. This is specially evident in connection with the “ Mediterranean ” 
group of fevers. Under such names were frequently grouped together indis- 
cilminately such diverse diseases as typhus and typhoid, yellow fever, another 
fever accompanied by Jaundice of doubtful nature, sandfly fever, relapsing 
fever, and probably malarial cases and other feverish diseases which are still 
nndaasifled. 
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7. The aame "Malta fever” was eventually assigned to the long-contlnaed 
fever of the tindnlant type comparatively recently. Formerly by “ Malta feme ** 
or "Maltese fever” was understood the “simple ardent fever” of short dura¬ 
tion now known as phlebotomus fever. Marston, who was the first to give a 
detailed description of undulant fever in Malta (Army Medical R^wit, 1863), 
called the disease “Mediterranean or gastric remittent fever” and clearly 
differentiated it from “simple ardent fever,” which he continued to call 
“Maltese fever.” Boileau (1866) described “Malta fever” as “a pyrexia 
with sudd^ onset terminated In seven days by lysis.” Later on the term 
•came to be applied also to fevers of longer duration. (Maclean, Wood, Notter, 
J876.) 

It is evident, therefore, that the designation “Malta fever” can not be 
retained for the fever of the undulant type on the plea of length or priority 
of use. 

8. The fact that undulant fever is not confined to the Island of Malta or 
to the Mediterranean needs hardly to be mnphasized. It has bemi identified 
In other European regions and in widely separated localities in China and 
America, South Africa and India, etc. Nor, it may be mentioned, is It peculiar 
to the Maltese goats. 

9. Becent observations that the B. abortus of Bang may give rise to a c<m- 
tinued fever of the undulant type similar clinically to that caused by the 
if. melitensis of Bruce would furnish a further argument against the ret«itlon 
of the term “ Malta fever.” Whatever connection there may be between the 
designations “Malta fever” and if. meUtensis, it does not hcfid good when 
the fever is due to the B. abortus. The adoption of the term " undulant fever ” 
tor the clinical condition, followed in each case by an indication of the causative 
agent, e. g., undulant fever (Bruce), undulant fever (Bang), should prove 
useful, as in the case of the paratyphoids. 

10. The prejudice to the moral and material Interests of the Island of Malta 
in consequence of the association of its name with a disease which is far from 
bdng peculiar or limited to the locality is considerable. The Maltese nation 
keenly resents the resulting stigma and feels that the reputation of their 
country has suffered mainly on account of the important researdi work on 
the disease that has been carried out in the island. The Government of Malta, 
in fact, has on several occasions considared it necessary to make representations 
on the subject. 

IL The members of the “Camera Medica” of Malta and of the Malta 
branch of the British Medical Association have ventured to submit the above 
observations in the hope that their fellow members of the medical and allied 
professions will take their request into sympathetic consideration and that 
they will accept their suggestion for the general adoption of the designation 
undulant fever and for definitely discarding the inappropriate geographical 
names. 


ZBON MEN 

“Iron men in wooden ships” is a term frequently applied to the 
Old Navy. While the term has nothing to do with medicine, it seems 
probable that some medical officers of the earlier days considered 
their patients “ iron men.” This statement is made as the result of 
reading some of the case records contained in the medical journal 
of the U. S. S. Cvmhedcmd for the years 1849 and 1850. One record, 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



No. 2 


NOTES AND COMMENTS 


377 


which illustrate this very well and also shows the great difference 
in drug giving between those days and the present, is quoted. The 
patient was an ordinary seaman, aged 21 years, bom in Ireland. 

The record is as follows: 

Not. 10. Admitted with Hemorrhoid. External blind. Apply ointment of 
oxide of dnc. 

16u Take 01. Biclnl fSl. Attention to diet 

17. Oleaglnona mixture hourly. 

18. Nothing required. 

20. Ck)mplain8 of abdominal pains. Took Oleag. Mixture yesterday. No 

evacuation for two days. Take 01. Ricinl f S1 

21. 01. Terebinth. fSi. The yolk of one egg, AcaciaeSi. Tr. Menth. 

Pip. gtt. XX. Aqua fSiv. M. and take a tablespoonful every two 
houra 

22. Somewhat better. Oontlnr. mixture of yesterday. 

24. No change. Take Turpentine Mixture hourly till It operates. 

26. Take purgative of 01. Rlclni £3i. 01. Tereb. f3li. 

20. Much the same, bowels not open freely. Take 01. TlgUl gtt 11 fol¬ 
lowed by 01. Ricinl If necessary. 

28. Improving Slowly. Repeat the 01. Tiglll. Com Meal diet. 

29. Take 01. Ricinl fSl. 

80. Better. Bowels opened twice yesterday. Contln. Indian diet. 

Dec. 1. Took a purgative of OL Ricinl and terebenth. 

2. Better to day, bowels freely oi>en. 

4. Improving slowly. 

6. “ “ . Took purgative yesterday. 

8. Has distinct fluctuation In the abdomm, the belly being swollm, 
tense, and acuminated at umbilicus. Take PU. Hyd. grs. v. this 
morning and at night Pil. Hyd. and Ext. Ooloc. Comp. aa. grs. xll. 
10. No change. Contln. treat 

a M ^ M M 

la " “ . Take OL Rlclni fSl. 

14. Much the same, belly still swollen somewhat pain In the lower part 
continues, with some tenderness to the touch. Bowels were opened 
twice yesterday. Take pills of Aloes and Gamboge daily until free 
purgation. 

10, Peels better. Pills of yesterday did not cerate. Repeat the dose. 
17. Much the same. Complains of sore throat Bowels still very torpid. 

Take half gr. of Elateiium b. d. and use Capsicum gargle. 

10. Contln. pills of Elaterium b. d. 

20. No better. Still complains of pains over abdomen and of nausea. 

Bowels fredy opened with greenish watery stools. Medicine still 
operating. Take one pill this afternoon. 

21. Mudi the same. Has been purged very freely, and has still small 

watery stools. Take Jalap and Bltart. Potassa. 

22. Feels rather better but still has the pains In the abdomen. Stools 

frequent small and watery. Urine small in quantity and smeUs 
badly. Take Inf. Diosma q. 3. h. and Bitart Potas. 3i. t. d. 

24. Much the same. Contln. Inf. and take Bitart Potassa. Sas. b. d. 

26. " “ “ “ “ Pills of Aloes and Gamboge. 

28. Had one copious evacuation of hard substance yesterday, after which 
felt much better about the b^ly. This morning much the same 
ag ai n. Repeat the dose of pills of Aloes and Gamboge. 
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Dec. 29. Much the same. Take a imrgative of Aloes, Oambose and Blattma. 
80. Felt worse dozing the day yesterday, with chilliness and general 
pains. Had one free evac. during the day. Comidalns this morn¬ 
ing of much pain In the abdomen. Simple diet 

1850 

Jany. 1. No change. Took Calomel followed by oil yesterday, whldi did not 
operate until night and then with some griping. Take a diet of 
Barley gruel alone, with weak tea as a drink, morning and evening. 

3. Feels somewhat better. Had 3 alvlne evac. this morning which he 

compares In color and consistence to yolk of egg. Condn. exclusive 
Barley gruel diet 

5. Not so well as yesterday. Bowels not opened for 3 days. Take Inf. 

Senna and Manna q. 2. h. ad. op. Contln. Barley diet 

7. Much the same. Purgative Infusion operated very weU. Bowels open 

slightly this morning. Urine free. Contln. diet 

9. Better. Belly less swollen. Bowels open, and urine very copious and 

limpid. Contln. diet. 

11. Still improving in every respect Contln. diet 

13. Much the same, complains of palpitation and oppression at the chest 

particularly when he lies upon his back. Contln. diet 

14. Take Inf. Senna and Manna. 

15. Much the same. Complains of soreness and tendomess In the ri^t 

iliac and hypogastric regions. Bowels freely opened yesterday the 
first passage being of hard scyballa. Take Calomel gr. L Squill 
powd. gr. IL in pill twice a day. 

17. Much the same. Complains much of soreness and tenderness over the 

lower part of the abdomen, and occasional severe pain In the 
back.—Cannot bear to strain any at stool from the pain it gives him 
In the lower part of the belly. Contln. Calomel and Squill b. d. 

18. Take Inf. Senna and Manna until It operates. 

19. Much the same. Resume Calomel and Squill as before. 

21. ** " ** . Complains of retention of mine and pain In the 

region of the bladder. Drew off urine. Take Inf. Smina and 
Manna as before. 

22. Feels better today. Contln. purgative Infusion. 

23. Much the same. Bowels freely opened, urine free. Resume pills. 

26. “ “ “ . Contln. Calomel and Squills. 

26. *' “ “ . Retention of Urine requiring Catheter. Contln. 

27. " “ “ . Inf. Senna and Manna ad. op. 

29. “ “ “ . Bowels opened freely. 

30. Had an attack of nervous dyspnoea last evening. Took Assafoetlda 

and Tr. Opium. Take 5 grs. lod. Potas. in f 1 of Comp. Syr. Sarsapi. 
8 times a day. 

31. Was threatened with anotlier attack of dyspnoea last evening and 

repeated the dose of antlspasmodics, In other respects is much the 
same. Contln. Alteratives. 

Feby. 2. Much the same. Contln. Alteratives. 

4. No material change except that his bowels are now more regularly 

open. Contln. treat 

6. Feels slightly better. Contln. treat. 

8. Not so well today. “ “ 

9. Much the same. Bowels costive with pain. Inf. Senna, p. c. 

10. Fedls slightly better about the belly, bow^ open. 
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Frtigr. 12. Hadi the same. Bowels Constipated. Sesnnied Alter, yesterday. 

13. Not 80 bowels ccnistlpated. Inf. Senna and Manna as wdl as 

the symp losing their aperient effect Int Senna and Salts. 

14. Slightly better again. Bowels Open. 

16. No change. Complains of pains in the lower part of the abdomen 
chiefly. Resumed alterative yesterday. 

18. No Material Change. Passed very large quantity of urine which 
exhibits no albumen by heating. Contln. Alteratives. 

20. Had an enema yesterday which, operated slightly. Feels mucli the 
same. Alteratives Contln". Bnema repeated. 

22. Much the same. Complains of pain in the bladder and penis, with 

obstruction in passing water. Contin. alteratives. 

23. No Material Change. Contln. Alteratives. Repeat Bnema. 

24. Bdly more tender and swollen. Had a small eto<fl of scibulous 

matters after enema. Contin. treat and repeat enema. 

25. Much the same. Bladder irritable, urine scanty, and retained long. 

Take Inf. Uva Ursi. t d. 

27. No material change. Contln. Inf. Repeat enema. 

28. “ “ “ “ “ exapiine urlnd. 

Mar. 2 Was worse last night coni^derable pain and distraslon of the ab¬ 
domen, particularly in right iliac region. Sinapism to seat of pain 
and two doses 10 drops each of Black drop. Somewhat better this 
morning. Flaxseed tea as a drink. 

4. Much the same. Took Flaxseed tea and Bltart Potassa since 
yesterday. 

6. Somewhat better. Contln. treat. Bowels open daily. 

8. Much the same. Take Spts. of Nitre t. d. and Inf. Lini as before. 

10. “ “ “ . Contln treat. 

12. Abdomen more flaccid. Bowels freely open. Flaxseed tea ad. lib. 

14. Much the same, complains much of pain in the region of the bladder. 
Stoppage in passing water, and scalding in the urethra. Bowels 
Costive. Rhubarb and Magnesia. Flaxseed inf. 

16. No change. Complains much of pains and soreness over abdomen and 
back, and of scalding in passing his urine. Take 5 grs. Nit. Potassa 
t. d. and contin. Flaxseed tea. 

18. No material change. Still complaining of Penis and bladder. Sounded 
bladder, but discovered nothing, bowels costive. Take Rhubarb and 
Magnesia. 

20. No material change. Not so much pain in Penis. Resumed Nit. 

Potassa yesterday. Double the dose and Contin. Inf. Lini. 

22. Somewhat better in many resi>ect8. Bowels opened by Inf. Senna and 
Salts yesterday. Resume Nit. Potassa as before. 

24. No material change. Contin. treatment. 

25. Feels much better in all respects. Contln. treat. 

28. Much the same. Increase dose of Nit. Potassa to 15 grs. t. d. Inf. LlnL 
80. Feels worse this morning; passed some large masses of very hard 
faeces yesterday, and a large quantity of urine. Complains of pains 
in groins and abdomen. Continue treatment. 

April 1. Much the same. Urine more free, and smells badly. Bowels consti¬ 
pated and some pain. Take Inf. Senna and Salts. 

3. No material change. Complains much of pains in urinating. Had some 
hardened alvlne evac. yesterday, pains in abdomen, not so bad. Take 
Cal. gr. 1. Opium gr. % in pill t. d. Contln. Inf. Lini . 
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April 6. Mach tbe aame. PaBses water with dlfficolty, bowels eonstlpated. 
Take Inf. Senna and Balts. 

7. No material change. Contln. Calomel and Opium. 


8. “ 

« 

“ . Inf. Senna and Salts. 

9. « 

U 

" . Resume Calomel and Opinm. 

11. “ 

l« 

“ . Take 5s8. Potas. Tart: t. d. 

13. ” 

II 

II <1 SI II IS 

• • 

17. " 

II 

“ . Infos. Senna and Salts. 

19. “ 

II 

“ . Besomed Potas. Tart yesterday. 


May 20. Transferred to S. S. Brie for passage home, by recommendation of 
Surrey of April 13th. 

AH DTSTAHCB OP SXOOHB IHPECTIOH W ITH STTHILI8 

Wliat seems to be a definite case of second infection with the 
Treponema pdUidvm has recently come to the attention of the bureau. 

H. S. E., S. E., first class, United States Navy, was admitted to 
the sick list with syphilis on February 7,1924. At that time it was 
recorded that there were general glandular enlargement and sec¬ 
ondaries—^presumably a skin rash—and the Wassermann reaction 
was 4+. Hence there can be no doubt of the correctness of the 
diagnosis. 

From the time of admission until July 9,1926, the patient received 
82 injections of neoarsphenamine and a commensurate amount of 
mercury salicylate, in four courses. 

Aiter this treatment the Wassermann reaction on the patient’s 
blood was negative. 

On September 10, 1927, this man was again admitted to the sick 
list on the ship to which he was attached at the time. This time no 
definite diagnosis was made, but syphilis was suspected. 

There was a large indurated sore posterior to the corona and 
another sore on the trunk of the penis. He gave a history of expo¬ 
sure to infection during the latter part of July. The sore was noted 
12 or 14 days later. 

Six dark-field examinations of serum from the ulcer were made 
and all were negative for T. paHiditm. 

On the same day he was admitted to the sick list he was trans¬ 
ferred to the naval hospital at San Diego, where another dark-field 
examination was made and reported negative. Here he was started 
upon injections of neoarsphenamine and, on September 20, 1927, tiie 
diagnosis of syphilis was made. The lesion was described by the 
medical officer as being ‘Hypically a hard chancre.” It was also 
stated that it did not occur on the site of the previous sore. 

The patient was notified that he had been admitted to the sick 
list as a result of his own misconduct, and he did not wish to make a 
statement in rebuttal 


Digitized by Gougle 


Original from 

UNIVERSITY OF MICHIGAN 







No. 2 


NOTES AND COMMENTS 


381 


On the 30th of Septonber the Kahn test was reported as 4+. On 
this date he was returned to duty with the sores healed and no radi 
in evidence. 

On the 8th of December the patient was readmitted to the sack 
list at the naval dispensary, Pensacola, with the diagnosis of syphilis. 
This time he made a statement in rebuttal of the misconduct status, 
which was, in effect, that he did not believe he had ever been cured 
of the 1924 infection and that the disease was “still hanging on.” 
He, therefore, thought that he was entitled to pay while on the sick 
list. 

At this time mucous patches were present in his mouth and his 
blood Wassermann test was reported as 4+. Definite palpable in¬ 
guinal and epitrochlear glands were present. He was on this date 
transferred to the naval hospital at Pensacola. 

Here, the commanding officer agreed with the medical officer of 
the dispensary that the condition was not a return of the 1924 infec¬ 
tion, but that the patient was suffering from syphilis probably con¬ 
tracted when he was exposed during the latter part of July, 1927. 

The papers in the case were then forwarded to Washington for a 
determination of the question of “ misconduct.” 

The record in the case was submitted to Gapt. C. S. Butler, Medi¬ 
cal Corps, United States Navy, for an expression of opinion as to 
the likelihood of this being a recrudescence of the disease which was 
contracted in 1924. 

Captain Butler, in reply, stated that the lesion which was noted 
on September 10, 1927, might have been (1) a chancre, indicating a 
reinfection with syphilis; (2) an allergic reaction from the 1924 
infection with syphilis; or (3) a chancroid. 

He further said that the thorough course of treatment which was 
given after the 1924 infection and the negative blood test which fol¬ 
lowed it suggest strongly that the patient was cured of this infection. 

As evidence that it was not an allergic reaction. Captain Butler 
calls attention to the fact that no “explosive inflammatory reaction 
with necrosis (umstimmung) ” occurred, but that a typical chancre 
developed, and this not at the site of the original infection. Further¬ 
more, the 1927 lesion was followed, after the proper intervals of 
time, by the secondary symptoms of syphilis. 

The failure to find the treponema by dark-field examination was 
not considered remarkable by Captain Butler, in view of the large 
percentage of cases in which it was missed by British and other 
authorities during the World War. 

His conclusion was that this was “ a well-proved instance of second 
infection with syphilis.” 

The Bureau of Medicine and Surgery concurred in this opinion and 
the papers were forwarded to the Judge Advocate General, who 
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decided that for the purpose of determining the pay status of this 
man, the initial symptoms of Che disability from which he is suffer¬ 
ing should be held to have appeared September 10,1927. 

The Secretary of the Navy approved the decision. 


TVBNE& INDEZ VEKSUS SCHNEIDEB HTDEZ 

The Schneider index of circulatory efficiency is used routinely in 
the Navy in examinations for aviation duty. The method for de¬ 
termining the index is described in paragraph 1565 of the Manual 
of the Medical Department, United States Navy, 1927. 

Kecently, A. H. Turner has described, in the May and June, 1927, 
numbers of the American Journal of Physiology, a similar index 
based upon slightly different criteria. 

Lieut. Commander J. R. Poppen, Medical Corps, United States 
Navy, instructor in aviation medicine at the Naval Medical School, 
has made a comparative study of the two methods, based upon only 
a small number of examinations (20), and has made a report con* 
cerning them, the substance of which follows. 

Schneider assigns numerical values to variations in response to 
change in posture and a standard exercise, as indicated hy the pulse 
rate and systolic blood pressure. Efficiency is indicated by slow 
pulse rate (prone, standing, and after exercise), slight increase on 
standing and after exercise, and a rise in systolic pressure in the 
standing position. 

Turner assigns values to the same variations, but prescribes a dif¬ 
ferent exercise and includes additional variables. She obtains the 
basic pulse rate and blood pressure readings while the subject is 
in the prone position. He then rises quickly and remains standing 
quietly for 15 minutes, during which time pulse and blood pressure 
readings are taken at three-minute intervals. 

Turner also considers the general course of the pulse rate, systolic 
pre.ssure, and diastolic pressure, during prolonged standing, and the 
change in diastolic and pulse pressure on changing from the prone 
position to the standing position. 

The maximum rating in both indices is the same—18. 

In the small series of examinations made at the Naval Medical 
School by both methods, 75 per cent showed variations of 4 or less, 
and in the cases where wider variations occurred these could be ex¬ 
plained by extraneous influences. 

The conclusion reached by Doctor Poppen is that the Turner index 
does not appear to be a desirable substitute for the Schneider index 
for the following reasons: 
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1. Tbe strain on the drcnlatlon is not snffldfflit Standing to attention is a 
customary exertion in military organizations and for 16 minutes constitutes 
ja'actically no strain. (Turner’s tests were upon “24 healthy young women.”) 

2. It is too time consuming. In the prone position, “ 12 to 16 minutes were 
usually sufficient for the securing of two successive sets of readings practically 
alike.” Standing is prolonged for an additional 16 minutes. The Schnddw 
index can usually be completed in 10 minutes. 

8 . Scoring is too difficult. As compared to the simple chart for the Schneider 
index, tbe Turner index is calculated on a very daborate table. Ck>gnizance is 
taken of whether or not the course during standing shows “fluctuation,” 
“variation,” or “Increfming or decreasing tendencies.” “Plotting the deteiv 
minatioa is essmitlal for getting a picture of the progress of the various 
duinges.” 

4. It is too daborate for practical use 


CUNIOAX BVAlVATIOir 07 CHOLBCTSTOOSAFHT 

Under the heading, “A clinical evaluation of cholec 3 rstography by 
the oral administration of tetraiodophenolphthalein,” J. H. King, 
M. D., and Lay Martin, M. D., of the department of medicine, Johns 
Hopkins University, report, in the Bulletin of the Johns Hopkins 
Hospital, October, 1927, the results obtained by them in a series of 
407 varied cases. 

In all cases the dye was given by mouth in twelve 5-grain gelatin 
capsules, and plates were taken at 16, 19, and 22 hours. Between 
the second and third plates a meal containing fats was given. 

The casos were grouped under two headings: 1, Patients operated 
upon (62), and, 2, patients not operated upon (313). A number of 
' cases were eliminated from the series for various reasons. 

Of the patients not operated upon, 142 showed no clinical evidence 
of gall-bladder disease, while 171 had definite signs. The authors 
consider tlie group (142) not having signs of gall-bladder disease, 
controls. Of these, the X ray. showed that in 69.7 per cent the gall 
bladder was functioning normally; in 9.8 per cent, abnormally; and 
in 20.5 per cent it did not fill at all. This group was made up of 
patients with visceroptosis, mucous colitis, duodenal ulcer, chronic 
appendicitis, nephrolithiasis, migraine, obesity, and neurosis. 

Among the group with undoubted gall-bladder disease (171), 34.5 
per cent showed normal functioning of the gall bladder; 22.9 per cent 
showed abnormal function; and no dye was found in the gall bladder 
in ^.5 per cent. 

As the authors remark: " The most striking feature of the results 
in these two groups is that 20.5 per cent of the patients considered 
to have clinically no biliary disease showed no fiJling of the gall 
bladder with the dye, whereas 34.5 per cent of these patients who 
WMe thott^t to have biliary disease showed a normally functioning 
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gall bladder by the Graham test. Many in this group had jaundice, 
gall-bladder colic, or both.” 

Of the 62 patients operated upon, 55 gave clinical evidence of gall¬ 
bladder disease, which led to the operation, while 7 were operated 
upon because of other conditions. 

Of this group, 20 cases showed a normal function; 6 cases, an ab¬ 
normal fimction; and in 86 cases there was no filling of the gall 
bladder with the dye. 

Of the 20 cases showing a normal function, 11 showed a normal gall 
bladder at operation, while in 9 cases gall stones were found. The 
Graham test was found to be correct in 11 cases (55 per cent). 
The clinical diagnosis was correct in 18 out of 20 cases (90 per 
cent). 

In all of the 6 cases showing abnormal function of the gall bladder, 
& diseased gall bladder was found at operation. 

Ifo dye was seen in the gall bladder in 36 cases, and, of these, 30 
showed a diseased gaU bladder at operation. 

As a result of their findings in this series of cases, King and 
Martin conclude that: 

The Graham dye test attempts to determioe whether, or not, the gall bladdm 
is exercising its normal functions. Our studies have shown that while the 
method is an aid in diagnosing diseases of the gall bladder, it has certain 
limitations. 

1. It will not give positive assurance that a normally functioning gall bladder 
is organically normal. It may give misleading information. 

2. If the gall bladder fills and empties normally with the dye, the resultant 
picture need not necessarily depend upon the method of administering the dye. 
A satisfactory film has been obtained. However, in our series of patients who 
were operated upon, and who showed by the dye test a normally functioning 
gall bladder, 9 out of the 20 were found to have a diseased gaU bladder. Hoice 
it is fair to conclude that there is a prc^bility of error in diagnosing a gall 
Madder as normal, whether the dye be given intravenously or by mouth. 

3. In the nonfilling gall bladders it will not always assure the clinician that a 
gall bladder is diseased, although this possibility of error Is less (20 per cent). 

4. A so-called delayed filling of the gall bladder can not be taken as evidence 
of early gall-bladder disease or, for that matter, of any disease. It was seen in 
many of our control cases; i. e., th^ showed greater concentration in the 
second (19-hour) film. 

5. The number of stones demonstrated by the X ray after dye administration 
is decidedly greater than without It 

6 . The evidence afforded by the Graham dye test must be carefully compared 
with the information gained from clinical studies of the cases under considera¬ 
tion. It is helpful but not absolute. 

TOXEMIAS OF FXEONANCT 

The etiology of the toxemias of pregnuicy has never been satis¬ 
factorily determined and the search for a cause still continues. In 
a special report of the Medical Research Council, published by His 
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.Majesty’s Stationery Office, London, devoted to a cljinical and bio¬ 
chemical study of the toxemias of pregnancy, by J. N. Cruickshank, 
J. Hewitt, and K. L. Gouper, of the Glasgow Boyal Maternity and 
Women’s Hospital, a valuable section deals with etiology and throws 
much light upon the subject. 

Three facts which must be kept in mind in any discussion of 
eclampsia are stated by the authors to be: 

1. True eclampsia * • « does not occur spontaneonsly in animals. 

2. True eclampsia has not been reproduced in its entirety experimentally in 
an imal s, but certain features of it can be closely simulated if not actually 
reproduced by the experimental injection of various substances including tissue 
extracts and, more particularly, placental extracts. 

8 . Eclampsia and the allied forms of toxemia are essentially associated with 
pregnancy and do not occur apart from it. No experimental condition can be 
r^arded as identical with them unless it is produced in pregnant animals and 
unless it fails to appear when nonpregnant animals are subjected to similar 
conditions. 

There js no evidence to suggest animal or vegetable parasites or 
disturbance of the endocrine glands as causes of eclampsia. 

Possible sources for the toxic factor or factors are stated to be 
(1) the fetus, (2) the placenta, and (3) disturbance of the maternal 
metabolism. These are discussed by the writers who, in concluding 
their report, say: 

The results of our own clinical and chemical observations and the evidence 
supplied by the work of others lead us to the conclusion that if the toxemias 
of pregnancy have a common cause it is some form of intoxication by the 
breakdown products of placental tissue, probably some of the higher products 
of protein katabollsm which, like the breakdown products of lecithin, have a 
powerful action even when present in small amount. 


CAEX 07 LABOEAIOST ANIMALS 

Science (November 25, 1927) publishes a short paper by Heman 
Ibsen, of the Kansas Agricultural Experiment Station, which treats 
of matters of much importance to hospitals and laboratories, 
“ snuffles ” in rabbits and pneumonia in guinea pigs. 

These two diseases are the cause of great mortality among labora- 
‘tory animals. Any simple method of preventing them should be 
welcomed by those who have to see that a supply of animals is always 
on hand as well as by those whose duty it is to care for the animals. 

Ibsen says that snuffles” does not occur in rabbits which are 
kept in open-air hutches in which they are exposed to direct sunlight. 
The ultraviolet rays prevent the development of the disease. It is 
necessary, however, for most breeders and laboratories to keep their 
animals housed, at least during the winter months. For these it is 
important that ** artificial sunlight ” be supplied. This is done by 
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feeding cod-liver oil. The writer has found that 2 per cent of cod- 
liver oil fed with the grain ration produces the same effect as direct 
sunlight. If the animal has already become too weak to eat, a few 
cubic centimeters of the pure oil may be administered with a medicine 
dropper. 

The vitamin D content of the oil is the agent of value. The oil 
also contains vitamin A, but this is not so important, as it is con¬ 
tained in sufficient quantity in the alfalfa hay which is fed the 
rabbits. 

Ibsen has also found that the addition of oil to the grain ration 
of guinea pigs reduces the incidence of pneumonia greatly. 

Sprouted oats contain enough vitamin C to prevent scurvy, but 
not enough vitamin D to prevent pneumonia. Green alfalfa, on the 
other hand, renders guinea pigs practically immune to pneumonia. 
It may be that green alfalfa is lacking in vitamin D, but if so it 
may contain some other substance which acts as a substitute and 
builds up a resistance to “snuffies” and pneumonia. 


A HEW aXBXZOIHB 

A new liquid germicide, S. T. 37, is reported and discussed in 
Science for November 18, 1927. 

S. T. 37 is a liquid germicide developed by Leonard and Feirer, 
of the Johns Hopkins School of Hygiene and Public Health. It is 
said that it destroys bacteria so quickly that the time taken) to do so 
can not be accurately measured. It kills the most resistant bacteria 
in 15 seconds without injuring the most delicate tissues. 

The active principle of S. T. 37 is hexylresorcinol, which was devel¬ 
oped by Leonard about three years ago, and which was commented 
upon extensively in the Bulletin in April, 1926. At that time it was 
shown that tbe activity of hexylresorcinol was dependent upon the 
surface tension of the fluid in which it acted. With this in' mind, 
Leonard has been searching for a suitable solvent for hexylresorcinol. 
He believes he has now found it in glycerin diluted with water. 

Leonard shows that pure water has such a high surface tension— 
77 dynes—that it will not readily penetrate spaces into which a solu¬ 
tion with a lower surface tension will go with ease. S. T. 37 has a ' 
surface tension of only 37 dynes—Whence its name—and is, therefore, 
very penetrating. It comes into contact with germs which may be 
hiding in microscopical spaces. 

Further, Leonard says, the low surface tension of the germicide 
hastens the destruction of the germ by mechanical adsorption, the 
power that chemicals which lower the surface tension of their solu¬ 
tions possess of concentrating rapidly on the surface of any non- 
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crystalline particles with which they come in contact. Hexylresor- 
cinol possesses this power in a marked degree, so, when S. T. 37 comes 
in contact with germs, which are tiny, noncrystalline particles, hexyl- 
resorcinol becomes concentrated on their surfaces. The germicide 
actually seeks out the germs and then destroys them. 


FSOOBB88 nr STPHUIS—1M6 

During 1926 a large number of articles on the subject of syphilis 
were published in the medical journals. These have been reviewed by 
Austin W. Cheever, M. D., and a summary of them, prepared by 
him, was given in the Boston Medical and Surgical Journal, Novem¬ 
ber 24, 1927. As syphilis is a subject of such vast importance to the 
service, an abstract of Cheever’s valuable summary seems worthwhile. 

Comparatively little was written in 1926 about the use of bismuth 
in syphilis, because the indications for its use have become well 
established. Tryparsamide and malarial therapy in neuro^philis 
received much attention. Much advance has been made in the ser¬ 
ology of uphills. A microscopical slide test for syphilis, using 
Kahn’s antigen, has been worked out by Kline and Young {J. A. 
M. A., 86:928, March 27, 1926) and has been foimd to agree closely 
in its results with the Kahn and Wassermann tests. It has the ad¬ 
vantages of greater simplicity, being more easily read, and of re¬ 
quiring less apparatus and serum. 

Kline, Littman, and Mill {Am. J. Syph., 10:636, October, 1926) 
found, in a study of over 2,000 microscopic slide tests, close agree¬ 
ment with the E^ahn and Wassermann tests, as well as with the 
clinical condition of the patients. 

W. A. Hinton {Boston M. and S. J., January 7, 1926) found the 
Kahn test especially valuable in testing hemolyzed specimens, but 
thought it erred on the side of the false positive. 

S. Greenbaum (/. A. M. A., 86:1273, April 24, 1926) found that 
the Kahn and Kolmer tests agreed in from 96 to 97 per cent of cases. 
He advised that both be used. 

Rosen and Drasnow {Arch. Dermod. and Syph., 13:506, April, 
1926) studied the blood cholesterol in abilities and found it low in 
100 per cent of a group of patients with untreated primary syphilis; 
in 50 per cent of untreated secondary cases; and in 25 per cent of 
untreated tertiary cases. After treatment, the cholesterol returned to 
normal in all primary cases and in most of the others. 

The danger of contracting syphilis from the cadaver was brought 
to the attention by an editorial in the Journal of the American 
Medical Association, May 29,1926. 

88088—28-12 
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Wassennann teste with the serum from primary lesions were found 
unsatisfactory by Milan Kitchevatz {Ann. de dermai. et syph.^ 7:332, 
June, 1926.) 

The coUoidal benzine test is considered superior to the colloidal 
gold test, especially for differentiating general paresis from other 
forms of neurosyphilis, by E. D. Osborne {Arch. Dermat. and Syph.^ 
November, 1925). 

The effect of heat on the development of experimental syphilis in 
rabbits has been studied by Schamberg and Rule {Arch. Dermat. and 
Syph.y 14:243, September, 1926), who found that it could be pre¬ 
vented by giving the rabbits a series of baths at a temperature of 
113® F. within three or four days after inoculation. The authors 
believe that it does not necessarily follow that the same will hold 
for humans. 

Pearce and Van Allen (/. Exper. Med.., 43:297, 1926) found that 
total thyroidectomy made the disease in rabbits inoculated with 
Spvrocheta pcdlida more severe, while in partially thyroidectomized 
animals it was milder. They conclude that the endocrines have a 
part in the mechanism of defense against syphilis. 

The testes from 40 syphilitic subjects were studied microscopically 
by Eli R. Saleeby {Am. J. Syph., 10:215, April, 1926). Of these, 23 
showed syphilitic changes, but in all cases but 1—a seven months’ 
fetus—^Levaditi preparations were negative. 

Syphilophobia has increased greatly because of the widespread 
propaganda against venereal disease. Laboratory tests are accepted 
by many as infallible proof of infection. This leads to many mmeces- 
sary tragedies and worries. That this should not be is shown by 
J. H. Mitchell {J. A. M. A., 87:1351, October 23, 1926). 

That pregnancy develops a protection against infection by the 
spirochete is believed by H. C. Solomon {Am. J. Syph., 10:96, 
January, 1926). 

That skin involvement in late spyhilis and disease of the central 
nervous system are not incompatible is shown by Prokoptschuk 
{Arch f. Dermai. u. Syph., 150:261, May, 1926), who found skin or 
bone disease in 10.32 per cent of cases of syphilis of the nervous 
eystem. 

O’Leary, Goeckerman, and Parker {Arch. Dermat. and Syph., 
13:301, March, 1926) report that 25 per cent of a group of paretics 
were so improved by treatment with malaria as to be able to return 
to their former occupations. Arsphenamine, tryparsamide, or mer¬ 
cury, given immediately after the malaria, caused relapse. 

Bosch and Mo {Semana med., 1:25, January 7, 1926) found that 
17 per cent of their patients with general paresis who were treated 
with malaria have been able to return to their business for at least 
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two years; 80 per cent have returned to ordinary home life; 21 per 
cent failed to show benefit. M. Nonne {Med, 21, 1829, 1926) 
secured good results in about 80 per cent of 460 cases of paresis and 
80 cases of tabes. Tabes was not much influenced. 

Various writers, Cheney and Warner {The State Hospital Quar¬ 
terly^ 11:608, 1926), Driver, Gammel, and Kamash {J. A. M. A.^ 
87:1821, November 27, 1926), L. M. Green {Tha State Hospitcd 
Quarterly, 11:618, 1926), G. H. Kirby {ibid., 11:669, 1926), David 
Cochran {^id., 11,687, 1926), Adelheim {Urol, and Cvtan. Rev., 
August, 1926), and Wagner-Jauregg {Wien. med. Wchnsohr., July 
17, 1926) are all enthusiastic about t^e use of malaria in paresis, 
but most of them advise care in the selection of patients. Wagner- 
Jauregg uses relapsing fever in patients too weak for malarial inocu¬ 
lation, and Solomon, Berk, Theiler, and Clay {Arch. Int, Med., 
88:891, Sept., 1926) have used sodoku in a small series of cases and 
think it has some advantages over malaria. 

The treatment of syphilis by drugs received much attention during 
1926, and Cheever has s umm arized many of the leading articles 
which dealt with this subject. 

Voegtlin and Dyer {U. S. P. H. S. Reports, January 21, 1927) 
found that the minimum sterilization dose of all drugs of the 
arsphenamine group is the same in terms of absolute amoimt of 
arsenic in the form of arsphenamine intravenously. The ratio of 
m aximum tolerated dose to minimum sterilization dose was found to 
be most favorable in the case of sulpharsphenamine, less so with 
neoarsphenamine, and least with arsphenamine. 

Several authors have reported favorably on the use of asphen- 
amine as a prophylactic after exposure to known syphilitics. R. L. 
Sutton {Arch. Dermal, and Syph., 18:822, June, 1926) reported one 
faUure in a woman who was given 0.45 gram neoarsphenamine 48 
hours after exposure to a primary lesion. 

The odor and taste of neoarsphenamine may be prevented if the 
patient will eat a wintergreen or clove wafer during the administra¬ 
tion of the drug, according to John H. Stokes {J. A. M. A., 86:840, 
March 26, 1926). 

Stovarsol, by mouth, was studied by Beutl {Dermal. WchtMchr., 
April 8,1926) in seven primary cases. The results were unsatisfac¬ 
tory but were sufficiently good to lead the author to recommend the drug 
in cases in which arsphenamine can not be given. He advises against 
its use by the laity as a prophylactic. Poole {BvU, Johns Hopkins 
Hasp., 38:242, 1926) advises further experimental study l^fore 
stovarsol is used in human syphilis. 

Tryparsamide was studied by O’Leary and Becker {M. J. and 
Record, March 8, 1926), Louis Berg {Am. J. Syph., 10:261, April, 
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1926), and Cady and Alvis («/. A. M. A.^ 86:184, January 16,1926) , 
all of whom stress the danger of its use in patients with optic involve¬ 
ment. The first-mentioned authors feel that tryparsamide does not 
offer so much hope in general paresis as malaria, while Berg found it 
helpful in more than 40 per cent of the neurosyphilitics treated by 
him. 

Wild and Roberts {Brit. M. /., 1:1076, June 26,1926) investigated 
the absorption of mercurial ointments by the skin. They found 
that all mercurials in ointment base were absorbed to some extent. 
Up to 30 per cent, the amount of mercury absorbed was proportional 
to the amount in the ointment. Mercuric oxide was most readily 
absorbed, ammoniated mercury and mercury salicylate were next in 
order, and calomel came last. Metallic mercury was not absorbed so 
readily as the oxide, but could be used in greater concentration. 

Cole, Farmer, and Miskdjian {Arch. Dermat. and Syph., 13:219, 
February, 1926) found that no insoluble compound of bismuth was 
completely absorbed from muscle tissue into which it was injected. 
They consider the use of metallic bismuth and bismuth oleate dan¬ 
gerous, while the use of potassium bismuth tartrate is safe. They 
do not recommend bismuth salicylate. 

Bismuth salicylate is eliminated largely through the urine; the 
rate of elimination is increased with increased dosage, so there is no 
cumulative effect; the toxicity is low; in therapeutic doses tbe lesions 
are rapidly freed of spirochetes, according to O. M. Gruhzit {ArcK 
Derrrvat. amd Syph,^ 13:195, February, 1926) who worked with 
rabbits. 

That bismuth may be found in the spinal fluid of practically all 
patients treated with it intramuscularly, is asserted by B. Sparachio 
{Riforma med.^ 42:989, October 18, 1926). 

Sodium thiosulphate was found by F. EL Chen {Brit. J. Dermat. 
and Syph.j 28:20, 1926) to shorten the duration of 10 cases of ex¬ 
foliative dermatitis following arsphenamine injections to nine days, 
whereas the average duration in 7 untreated cases was 36 days. 

B. D. Herrold {J. A. M. A.^ 86:413, February 6, 1926) used non¬ 
specific protein as an adjunct to treatment of Wassermann-fast cases 
of latent syphilis and found that the blood became negative in every 
case. 

Finally, Cheever’s summary states that the ultra-violet light has 
been found beneficial by Ravant, Basch, and Lambling {Arm. de 
Dermat. et Syph., August-September, 1925) as an adjunct in the 
treatment of syphilis. It has no direct effect upon symptoms or 
Wassermann reaction, but acts beneficially upon the general health 
of the patient. 
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OOXTBB BimVBT IN UTAH 

During the years 1924 and 1925 a goiter survey, which included tiie 
examination of 110,000 school children, was made in Utah. Prac¬ 
tically the whole of the State was included in the survey. As Utah 
is a very large State, this area included sections having a great 
variety of climate, altitude, soil, and living conditions, and may, 
therefore, be considered as comprehensive. 

The Utah State Board of Health has recently issued a report cover¬ 
ing this survey, the summary of which is given. 

(1) In Utah over 110,000 pupils and students have been examined for thyroid 
enlargement, that number being almost equally divided between the sexes. 

(2) Thirty-two per cent of the males and 54.5 per cent of the females showed 
some degree of enlargement; almost all of the enlargements were of the “ simple 
goiter type.” 

(3) Of the more marked and great enlargements, 75 per cent of them occurred 
among females. 

(4) The age groups most affected were 10 to 14 for males and 15 to 19 for 
females. 

(5) Less than one-tenth of 1 per cent showed definite signs of toxicity and 

nearly all of these were females, while another one-tenth of 1 per cent were 
classed as possibly having some underlying toxic condition. Another group, 
about equal in number to these two combined, complained of pressure symp¬ 
toms. ’ 

(6) No race was found free from thyroid enlargement. Indians were slightly 
less susceptible than whites, but enlargement seems to occur more frequently 
among the male than the female Indians. The reverse is true among whites. 

(7) Pupils in the Roman Catholic parochial schools were found to have 
fewer enlargements than the pupils in the State schools. 

(8) No part of the State of Utah Is goiter free; generally there is more 
thyroid enlargement in the southern than in' the porthem part Wide differ¬ 
ences often exist between near-by places. 

(9) Those localities using well water have much fewer enlargements than 
those using mountain.(snow) water. 

(10) Urban districts generally bad a higher incidence than rural, because a 
greater proportion of the latter use well water. 

(11) Isolated rural districts using mountain water had the highest inci¬ 
dence of all. 

(12) There seems to be a direct correlation between the incidence of thyroid 
enlargement and the quantity of iodine in the local water supply. They are 
in Inverse ratio. 

(13) Great variations are found both in iodine content of the water, and 
in the incidence of thyroid enlargement in different localities throughout the 
State. 

(14) Examination of adults in intensive goitrous areas shows that the per¬ 
centage of enlargements in children that spontaneously clear up without treat¬ 
ment is very small—^perhaps less than 20 per cent for males and 10 per cent 
for females. 

(15) The percentage of cases in adults that cause trouble in one form or 
another is considerable, at least 10 per cent among females of all ages and over 
35 per cent among females over 40 years of age. 
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(16) Iodine propbylazia, so far as bas been observed, bas been beneficial to 
tbe school population, and has proved to be curative in many cases where an 
enlargement already existed. 


THEKAEETJTZC USES OF CAKBOH DIOXIDE 

“ The therapeutic uses of carbon dioxide ” is the title of a paper by 
James C. White, M. D., and Lewis M. Hurxthal, M. D., of the 
Massachusetts Greneral Hospital, which was published in the Decem¬ 
ber 15, 1927, number of the Boston Medical and Surgical Journal. 

The authors show that since 1920, the year in which Henderson and 
Haggard first used carbon dioxide as a respiratory stimulant, the gas 
has been used for treatment in many conditions. 

Although it is not definitely settled that carbon dioxide is a 
respiratory stimulant, it is known that a rise in its tension in the 
blood is accompanied by an increase in the rate and depth of 
respiration. 

White and Hurxthal state that they have never observed any 
deleterious effect from inhaling moderate concentrations of carbon 
dioxide in suitable cases. There is a sensation of fullness in the 
head, and a slight rise in pulse rate and blood pressure accompanies 
its inhalation. 

The gas is used mixed with air, the only time the authors have 
found it advisable to use it in combination with oxygen being in 
cases of poisoning with carbon monoxide. 

The conditions mentioned in which the gas has been used as a 
respiratory stimulant are: 

1. Resuscitaiion from carton monoxide or iUvminating gas poison¬ 
ing .—^In this condition, the combination of the carbon monoxide with 
the hemaglobin results in an anoxemia. This causes, at first, a period 
of overventilation, with a loss of carbon dioxide and a lowering of its 
tension in the alveoli and blood. Following this, there is a depres¬ 
sion. If treatment is not quickly given, c.erebral edema develops, as 
a result of the anoxemia of the brain, and the respiratory depression 
may continue after the blood has returned to normal. The victim, 
if he survives the acute poisoning, is very liable to develop pneu¬ 
monia. Therefore, it is important to give carbon dioxide and oxygen, 
in order that pulmonary ventilation may be increased by the former 
and the partial pressure of the latter raised. 

Artificial respiration should be started if the patient is not breath¬ 
ing. Then a mixture of 96 per cent oxygen and 5 per cent carbon 
dioxide should be given, the inhalation to be kept up until recovery 
is established, usually a matter of 30 to 40 minutes. 

This method of treatment holds out more hope than any other yet 
devised in cases of carbon monoxide poisoning. 
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2. Deethjerieaiion of paiienis after operation .—Carbor dioxide in¬ 
creases greatly the elimination of ether during the early stage of re¬ 
covery, but, since with returning consciousness the patient always 
uecomes noncooperative, the final stages of recovery are not shortened. 
The authors have given up the routine use of CO* for this purpose. 

3. Induction of cmeethesia and other usee during operation .— 
Modem apparatus for giving anesthetics by the closed method is so 
devised that carbon dioxide may be given in combination with the ' 
anesthetic—ethylene, nitrous oxide, or ether. This allows the 
anesthetist to control the breathing of the patient at will. Giving 
carbon dioxide at the end of the operation shortens the period of 
recovery, as stated above. 

4. Resuscitation from cdcdholie imioxication. —Patients in an alco¬ 
holic coma, with feeble, thready pulse and respiratory depression, 
have been brought to complete consciousness in 30 minutes and have 
become completely rational in from 15 to 30 minutes more, by inhala¬ 
tion of carbon dioxide. All had less “ hang-over ” than was expected. 
Mildly intoxicated patients do not receive the same benefit. 

5. Combating respiratory fcdbure after overdoses of depressant 
drugs. —^In morphine poisoning, where the patient is too sick to be 
made to walk about, adequate respiration may be obtained by inhala¬ 
tions of carbon dioxide. One of the writers treated successfully by 
this method a patient poisoned by veronal. Its use in any case of 
poisoning where the respiration is greatly depressed seems indicated. 

6. Treatment of hiccoughs. —Since the report made in February, 
1927, by Sheldon, of the Massachusetts General Hospital, of four 
severe cases of hiccoughs which were relieved by inhalations of 
carbon dioxide, this method of treatment has been used, in the same 
hospital, on a large number of cases. Belief, sometimes only transi¬ 
tory, has followed in every case. 

7. Resuscitation of the new horn. —^The authors have had no per¬ 
sonal experience with this, but quote from Lundy’s paper to show 
that carbon dioxide and oxygen inhalations have been successful in 
establishing respiration in newborn infants who did not breathe well. 
Five per cent of carbon dioxide is given through a closed mask at a 
positive pressure of 3 centimeters of water. 

8. Stimulation of respiration in cases of trauma to the respiratory 
center. —One of the authors (White) has, in an earlier paper, 
reported four cases, three following operation for tumor of the brain 
and one following decompression, in which the patients seemed mori¬ 
bund from respiratory depression. All responded to treatment with 
carbon dioxide and regained consciousness. One died later. Cheyne- 
Stokes respiration has been changed to normal breathing by inhala¬ 
tions of carbon dioxide, and several patients have eventually 
recovered. 
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9. Ewpcmsion of atdectabic hmg hy carbon dioxide .—^The patient 
with a collapsed lung after thoracotomy for empyema may be tau^t 
to give himself periods of strong respiration by using carbon dioxide 
(5 per cent) from a simple inhaler, with great benefit. The authors 
state that this, in their opinion, is harmless and not disagr^able to 
the patient. However, this method should only be supplemental to 
the usual breathing exercises prescribed. 

The authors conclude their paper with a brief reference to the non- 
respiratory uses of carbon dioxide, but, as such use is unimportant, 
this part of their paper will not be abstracted. 

The authors’ summary is quoted in full: 

(1) Any increase in the carbon dioxide of inspired air np to 10 per c«it will 
cause a corresponding increase in the pulmonary ventilation. We have used 
concentrations varying from 6 per cent to 7 per cent, as greater amounts cause 
labored respiration and strain on the circulatory system. 

(2) We recommend its addition to the inspired atmo^herlc air for all pur¬ 
poses where a respiratory stimulant is desired. 

(8) Only in resuscitation from carbon monoxide poisoning is it necessary 
to give it in oxygen rather than in atmospheric air. 

(4) It is now proven of therapeutic value in the rapid ^imination of volatile 
drugs, in stopping prolonged attacks of hiccoughing, in resuscitation of the new 
born, and as an aid to the expansion of collapsed tissue. 

(6) There are practically no contraindications to its use in quantities neces¬ 
sary to produce moderate degrees of hirperpnea. 

(6) It should be emphasized that its use is only to supplement, and not 
in any way to displace, other therapeutic procedures. 


VOLATILE OILS AND FVNOI 

In the Journal of the American Medical Association (November 
26,1927), Harold B. Myers, M. D., reports the results of some experi¬ 
ments conducted to determine the fungicidal properties of thymol 
and other volatile oils. While treating some cases of infections, 
chiefly of the hands, in workers in fruit canneries, which did not 
respond to the use of the ordinary antiseptics, he recaUed that cin¬ 
namon water is used to prevent mold growth in certain medicinal 
preparations and tried it on his patients with excellent results. This 
led him to carry out the laboratory experiments which he reports. 

The summary of the report and the conclusions reached by Myers 
follow: 

Oultnral results with a yeast producing typical lesions in fruit handlers indi¬ 
cate marked fungicidal activity by thymol, its isomer carvacrol, and the volatile 
oils of mustard, cinnamon, and clove. Thymol and the oils of cinnamon and 
clove proved equally fungicidal toward other yeasts of apparent pathogenicity. 
Thymol, but not the oils, proved equally destructive to Actinomycea hominSe. 
* * * Toleration or fastness is ai^arently not developed by yeast toward 
these oils. A few observations of therapeutic use support the cultural results. 
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1 . ThjmoU carracrol, and the Tolatile oils of mustard, cinnamon, and clove 
possess marked fungicidal powers. 

2. The rmnalnder of a large group of the more commonly used volatile oils 
are comitaratlvely Inactive toward the yeasts. 

3. Therapeutic trial of thymol and the oils of cinnamon and clove in treating 
mycotic infection seems warranted. 


LEPT08PIBA ICTEB0n>E8 

Serious doubt has been cast by several investigations upon the 
authenticity of the Leptospira icteroides as the causative agent in 
yellow fever. ^ 

Among those who have attempted to settle the matter are Andrew 
W. Sellards and Max Theiler, of the department of tropical medicine, 
Harvard Medical School, who conducted experiments with the 
Pfeiffer reaction and protective tests in Weil’s disease with Leptospira 
icteroTuxerworrhagiae and Leptospira icteroides^ and reported their 
results in the American Journal of Tropical Medicine for November, 
1927. 

As a result of their experiments they have reached the conclusion 
that: 

1. The serum of 6 patients and 1 guinea pig after recovery from leptosplral 
jaundice (Well’s disease) gave podtive Pfeiffer reactions and protected guinea 
pigs against L. ioterohaemorrhagiae and L. ioteroides. 

2. A series of titrations showed that these 6 immime sera were essmitially 
equal In their effects against these 2 strains of leptospira. 

8. From an etiological standpoint L. icteroides Is a synonym of L. ictero- 
haemorrhagiae. 

4. If the serum of a patient convalescent from an attack of acute Infectious 
Jaundice gives positive Pfeiffer reactions with protection of guinea pigs against 
either L. iaterohaemorrKagiae or L. icteroides, the diagnosis of leptosplral 
jaundice (Well’s disease) is justified. Negative reactions are consistent with 
the diagnosis of yellow fever. 


BENZOL POISOHINO 

Case records of the Massachusetts General Hospital, as edited by 
Hr. B. C. Cabot, and published in the Boston Medical and Surgical 
Journal, always contain much of value and are splendid illustra¬ 
tions of the correct methods of arriving at a diagnosis in unusual or 
obscure cases. 

In the September 29, 1927, number of this periodical, the case is 
reported of a girl of 20, unmarried, a worker in a rubber-shoe fac¬ 
tory, who entered the hospital April 7, complaining of “profuse 
bleeding from the nose for two days.” 
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This girl had been working in the factory for eight months and 
for four months had felt very tired and had been nauseated by the 
smell of the cementing substances used. She had been getting 
weaker recently, and two months before admission had a severe 
nosebleed which was easily stopped. Menstruation, a month before 
admission, was unusually profuse and lasted three days longer than 
usual. Two weeks before admission her gums became sore and 
swollen, and bled easily. Also, she felt dizzy, especially on bending 
over. On April 6, on blowing her nose, she had a severe hemor¬ 
rhage from both nostrils, which was stopped after seven hours by 
pledgets. The bleeding recurred when these were removed the next 
morning. 

The family history and the past history of the patient were essen¬ 
tially negative. 

The work of the patient was cementing rubber heels. It was not 
unusual for girls working at this to feel ill and ask to go home. 

Upon admission to the hospital the patient was very pale, breath 
was repulsive, there were hemorrhagic edges to several of the teeth, 
there was a diffuse brown pigmentation of the skin, and there were 
many large purpuric spots on the lower extremities. Heart was 
slightly enlarged. Blood pressure was 110/70 to 100/82. 

The urine was turbid and cloudy at four examinations and con¬ 
tained gross blood at a fifth. The blood count was as follows: Bed 
blood cells, 1,715,000; hemoglobin, 40 per cent; white blood cells, 
1,200; polynuclears, 16 per cent; lymphocytes, 76 per cent; large 
mononuclears, 8 per cent. Platelets were practically absent. There 
were no reticulated cells. Bleeding time was 16 minutes and clot¬ 
ting time, 12 to 19 minutes. Wassermann and Widal tests were nega¬ 
tive. The stools contained blood on two examinations. 

Temperature, 100.3® to 105.8°; pulse, 100 to 162; respirations, 20 
to 48. 

Several transfusions were done and quartz lamp treatment was 
given. There was a steady rise in the red coimt and hemoglobin 
and an irregular fall in the leucocyte count to 400 on April 22. 
Platelets and reticulocytes were markedly reduced in all smears. 

April 24 there was a large hemorrhage from the vagina and limgs, 
and the patient died April 26. 

Doctor Cabot, in the discussion of the case, considered the most 
prominent symptoms to be the nosebleeds and trouble with the gums. 

The blood, he considered the interesting thing in the examination. 
The absence of reticulated cells implied that there was no attempt 
at regeneration in the marrow and the leucocyte count was the lowest 
he had seen. 

The treatment was ineffective. 
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In considering the differential diagnosis, Doctor Cabot stated that 
she certainly died of anemia and that it seemed natural to consider 
it an aplastic anemia. The infection around the mouth, however, 
caused him to think of a secondary septic anemia. The high relative 
lymphocytosis suggested leukemia, but there were no other grounds 
to support this. The continuous fever might have occurred in any 
of the anemias. He saw no conclusive evidence of industrial poison¬ 
ing, although she worked in a rubber-shoe factory, and he thought of 
lead and benzol as possible causes. 

Another doctor stated that there had been seven almost exactly 
similar cases from the factory in which this girl worked, which, of 
course, pointed strongly to industrial poisoning. Lead was probably 
not at fault, as it does not cause a decrease in white cells. Benzol 
does. The bleeding was characteristic of aplastic anemia, but Doctor 
Cabot did not remember having heard of it in connection with benzol 
poisoning. He said, however, that if benzol hit the white ceUs it 
would also hit the platelets and cause hemorrhage. All things con¬ 
sidered, he was inclined to the diagnosis of benzol poisoning rather 
than aplastic anemia. 

Later it was learned that the cement used contained 80 per cent 
of benzol. A consultant stated that the blood smear was typical of 
benzol poisoning. 

Doctor Cabot’s diagnosis of benzol poisoning was corroborated at 
autopsy; that is, changes consistent with this diagnosis were found. 
The pathologist. Doctor Mallory, said, however, “ * • * I do not 
believe there is any pathological difference that would justify one 
in making an absolute diagnosis of benzol poisoning. All that we 
can say is that it is consistent with it, and when we have a history 
like this there is no doubt about it.” 


BTHTLENS-OZTaXN ANESTHESIA 

Current Researches in Anesthesia and Analgesia, for Decembw, 
1927, contains an article by Isabella C. Herb, M. D., Glencoe, 
Ill., entitled “Further clinical experiences wjth ethylene-toxygen 
anesthesia.” 

Since 1923, when this method of inducing surgical anesthesia was 
introduced. Doctor Herb has used ethylene-oxygen mixture in many 
thousands of cases and remains very enthusiastic concerning its 
advantages. 

The entire article is worth reading, but only the conclusions reached 
will be given here. They are as follows: 

Ethylene is superior to nitrons oxide in that it produces better relaxation 
and because suflicient oxygen can be given with it to prevent cyanosis, hence 
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there Is better oxygenation of tissues throughout anesthesia. It does not, 
however, produce as great relaxation as ether. There is little or no sweating 
during anesthesia, which is of value in the weak or dehydrated patients, as 
heat and fluid are thus conserved. Postoperative condition of the patient is 
better than following ether anesthesia, because there is little or no vomiting. 
It does not irritate the respiratory tract, consequently ethylene can be given 
during acute or chronic pulmonary infections without fear of aggravating the 
inflammatory process. It does not depress respiration or circulation, hence is 
eminently the anesthetic of choice for the handicapped patient w'hen a general 
anesthetic is indicated. It does not depress kidney function, hence it is prefer¬ 
able to ether in ureteral catheterization and preferable to nitrous oxid in 
severe bladder disease because the bladder reflex is not so active. 

It is explosive and should not be given in the presence of an open flame, 
actual cautery, or any sort of an electrical apparatus capable of producing a 
spark. Explosions due to static conditions can be controlled by proper 
grounding. 


EEPOBT OF SVBGEON GEHEBAL, UNITED STATES PUBLIC HEALTH 

SEBVICE, 1927 

The Annual Report of the Surgeon General, United States Public 
Health Service, for 1927, shows that health conditions throughout 
the world were better than in any previous year on record. But 
for the epidemic of influenza which swept all of Europe, the mor¬ 
tality rates on that continent would have been considerably lower 
than they were. 

In the United States the death rate for all causes for the calendar 
year 1926 in 28 States was 12.1 per 1,000 population. The slight 
increase over the rate for the year 1925—11.7 per 1,000—was prin¬ 
cipally due to deaths from respiratory diseases. 

The death rate from tuberculosis continual its decline, and the 
rates for heart disease, diabetes, and nephritis were lower than was 
expected. 

Yellow fever, with the exception of one case which occurred 
at Bahia, Brazil, in July, 1926, was not reported in the Western 
Hemisphere. 

Thanks to the vigilance of the Public Health Service, no cases of 
yellow fever, cholera, or bubonic plague gained entrance to the 
United States during the year. Bubonic plague, was found three 
times among rats in Los Angeles, which shows the necessity for 
constant Avatchfulness. 

During the year tularaemia was discovered in 10 additional States. 
The area in which this disease is now known to exist includes 36 
States, the District of Columbia, and Japan. 

Rocky Mountain spotted fever was reported last year from 9 
States. 

The work of the Public Health Service in preventing the introduc¬ 
tion of diseases from abroad involves both control at domestic ports 
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and medical inspections at certain forei^ ports. At domestic ports 
during the year, 20,284 vessels, 820,798 passengers, and 1,140,922 sea¬ 
men were inspected by quarantine officers; at insular ports, 2,991 
vessels, 169,461 passengers, and 226,373 seamen were inspected; and 
at foreign ports, 5,954 vessels, 424,172 passengers, and 272,873 seamen 
were inspected prior to embarking for the United States. A total 
of 7,116 vessels were fumigated. Rats recovered numbered 31,073, 
of which 18,334 were examined for plague infection. 

The Public Health Service was organized under the act of July 
16, 1798—129 years ago—^to provide medical and hospital treatment 
for sick and injured American merchant seamen. This one of its 
functions is still being carried on, as is shown by the fact that more 
than 300,000 beneficiaries apply annually at 152 ports of the United 
States and its insular possessions, where marine hospitals and relief 
stations are maintained. Over a period of many years about 20 per 
cent of all patients treated were ill as the result of venereal diseases. 
In 1926 the rate was 17. 

The service has been active in its antimalarial campaigns and has 
amply demonstrated the efficacy of airplane control of mosquitos by 
spreading larvicidal dust. 

Among the other diseases which have been investigated during the 
year by the Public Health Service may be mentioned pellagra, 
tularaemia, tuberculosis, Malta fever, typhiis fever, trachoma, pneu¬ 
monia, encephalitis lethargica. Rocky Mountain spotted fever, 
syphilis, goiter, influenza, and leprosy. 


THE BUDAPEST CONGEESS, SEPTEMBEE, 1928 

The Fifth International Medical Congress for Industrial Acci¬ 
dents and Occupational Diseases ” is to be held in Budapest during 
September, 1928. The executive committee consists of the following: 
President, Dr. Tibor de Vereb61y, professor at the university; vice 
president. Dr. William de Friedrich, professor at the university; 
secretary general, Privatdozent Dr. George Gortvay, section chief. 

The national committee for the United States has been created and 
<x>nfflsts of the following: Dr. Volney S. Cheney, Chicago; Dr. R. W. 
Corwin, Puehlo; Dr. Eugene L. Fisk, New York; Dr. Otto P. Geier, 
Cincinnati; Dr. Leonard Greenburg, New Haven; Dr. George M. 
Eober, Washington, D. C.; Dr. W. J. McConnell, Philadelphia; 
Dr. Lloyd Noland, Birmingham; Dr. Francis D. Patterson, Phila¬ 
delphia; Dr. George M. Price, New York; Dr. Frank L. Rector, 
Chicago; Dr. William A. Sawyer, Rochester; Dr. Henry F. Smyth, 
Philadelphia; Dr. C.—^E. A. Winslow, New Haven; and Dr. Emery 
R. Hsyhurst, Columbus, chairman. 
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Addresses already scheduled by various prominent Europeans 
include the following: Prof. J. Liniger, Frankfort on the Main; 
Dr. F. ZoUinger, Aarau; Prof. K. B. Lehmann, Wurzburg; Sir 
Thomas Oliver, London; Prof. J. G. Sleeswijk, Delft; Prof. Jiitten, 
Munster; Professor Koelsch^ Munchen; Prof. Julius van der Hoeve, 
Leiden; Prof. Dr. Stephan Jellinek, Vienna. Also lectures are sched¬ 
uled to date by the following: Prof. Salvatore Diez, Borne; Dr. C. 
Poenaru Caplescu and Doctor Presbeanu, Bucharest; Prof. Theodor 
Sommerfeld, Berlin; Dr. Lorenz Bohler, Vienna; Professor Doctor 
Quensel, Leipzig; Prof. Dr. C. Marcus, Breslau; Professor Doctor 
Molineus, Dusseldorf; and Sanitatsrat Dr. Alfred Peyser, Belin- 
Gharlottenburg. 

Addresses and lectures are wanted from American physicians, 
dentists, and other specialists in the field. Such are requested to get 
in touch with the chairman for the national committee for the 
United States, Dr. Emery R. Hayhurst, Hamilton Hall, Ohio State 
University, Columbus, Ohio. General invitation is also extended to 
attend the congress, which will be arranged so as to coordinate with 
the Deutscher Naturforscher Tag ” to be held in Hamburg and the 
“Orthopadenkongress ” to be held at Prague during the month of 
September, 1928. 


THE A8800IATI0H OF HIUTAHY 8irEOEOH8 

During the past few years membership in'the Association of Mili¬ 
tary Surgeons of the United States has been growing at a rapid rate 
among all classes of those who are eligible, with one exception. The 
exception, unfortunately, is that class composed of naval medical 
officers. Navy membership in the association has decreased. Some of 
this decrease has been due to resignations, but even more of it has 
been due to members being dropped for failure to pay their dues. 
This, of course, should not be, and it is not believed that any naval 
medical officer would intentionally allow himself to become so far in 
arrears as to justify his being dropped from the rolls of any organi¬ 
zation to which he belongs. The fact remains, however, that Navy 
members are being dropped for this reason. It seems probable that 
the failure to pay is due to one of two things—carelessness or lack of 
interest. If it be the first, simply calling attention to the fact that a 
member is delinquent will be sufficient. If it be lack of interest, a 
better understanding of the organization and its aims will correct 
this. 

The membership of the Association of Military Surgeons of the 
United States is made up those who are now, or have been, com¬ 
missioned officers in the Medical Department of the Army, tiie Navy, 
the Public Health Service, the National Guard, and the Reserve. In 
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addition, members of the medical service of the United States 
Veterans’ Bureau, members of the Air Service Medical Association, 
and members of the Medical Veterans of the World War have 
recently become eligible for membership. In other words, its mem¬ 
bership is composed of men whose chief aim is to promote the 
efficiency of military medicine—^and this includes naval medicine. 

That the efficiency of the medico-military service of the United 
States may best be increased by members of all its components coming 
together for conference and study of interlocking problems is a 
truism. 

The Association of Military Surgeons of the United States is the 
only organization in our country which affords an opportunity for 
this getting together, and for this reason, if for no other, should be 
liberally supported by naval medical officers. In fact, naval medical 
officers who wish to get the most out of their service, and to give their 
best to their service, must, of necessity, belong to it and make use of 
the advantages that arise from such membership. 

It is frequently stated that little of interest to medical officers of 
the Navy is published in The Military Surgeon, the official publica¬ 
tion of the organization. It is true that little which applies only to 
the Navy appears in its pages. But it is also true that much which 
applies to land warfare, to camp sanitation, to medico-military his¬ 
tory, and to organization of troops applies equally to the problems 
of naval medicine, and a knowledge* of these must be of value to 
the naval medical officer. 

The cost of membership in tiie association—$S a year—is too small 
to be considered, when the value of membership is understood. 

Another feature of membership which alone is worth far more 
than the cost is the opportunity that is presented at the annual meet¬ 
ings for medical officers of all .branches of the military services of 
the United States to mingle in fellowship. Much good is accom¬ 
plished by the informal gatherings that form such a prominent part 
of these meetings, and medical officers return from them with a new 
and better imderstanding of the problems of their sister services and 
in a better position to cooperate with them should the occasion arise. 

It is hoped that those naval medical officers who have been dropped 
from the rolls of the association for nonpayment of dues will rein¬ 
state themselves by paying their back dues as soon as possible; that 
those members of the association who have seemingly lost interest in 
it may, through increased activity in furthering its aims stimulate 
anew their own interest; and that the younger medical officers who 
have never given much thought to the subject may see that by join¬ 
ing the association they will increase their own chances to obtain a 
knowledge of medico-i^itary matters and thereby make themselves 
more valuable members of the service to which they belong. 
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BinLETnr nrTB&NATIOHAI. 

The first number of the Bulletin International, the official organ 
of the International Congress of Military Medicine and Pharmacy, 
has been issued and copies have been received by the bureau. 

The cost of subscription to this bulletin is 8 belgas per annum. 
Medical officers of the Navy are invited to subscribe. 

According to the first number, the bulletin will be published in 
French and English until its financial condition becomes such as to 
justify its publication in other languages. 

The bulletin will be truly international in its scope and will be of 
interest to all medical officers of any branch of the service. 

Subscriptions should be sent to Major m4decin Voncken, Secretaire 
du Comite Permanent, Comite International de Medecine et de 
Pharmacia Militaires, Hopital Militaire de Liege, Belgique. 


SPECIAL ANNOENCEMEKT 

The Thirteenth Annual Convention of the Catholic Hospital Asso¬ 
ciation of the United States and Canada and the Second Annual 
Hospital Clinical Congress of North America will be held in the 
Cincinnati Music Hall, Cincinnati, Ohio, June 18 to 22, inclusive, 
1928. The Fourth Annual Convention of the International Guild of 
Nurses will be held at the same time, in the same building, at night 
meetings. 

This convention and congress will be one of the largest and most 
important hospital meetings of the year, and will comprise general 
scientific meetings, special clinics or demonstrations of hospital de¬ 
partments, and 300 special commercial and educational exhibits. 
Outstanding authorities in medicine, surgery, pathology, nursing, 
dietetics and hospital administration, architecture, and engineering 
will lecture and demonstrate in specially planned clinics representing 
the various departments of the modem hospital. A professional 
program of the highest interest and value is now being formulated, 
and all persons interested in medical and hospital service are cor¬ 
dially invited to attend. Further information may be obtained from 
John R. Hughes, M. D., dean of the College of Hospital Adminis¬ 
tration, Marquette University, Milwaukee, Wis., who is general 
chairman of the convention and congress. 
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Publishers submitting books for review are requested to address 
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Bnreaa of Medicine and Surgery, Nary Department, 

Washington, D. C. 

(For review.) 


Handbook tob thb Mdical Soldibb, by ilmoM Dwight Tuttle, Mafor, MedUM 
Oorpt, United States Armg. William Wood & Go., New York, 1827 

This work is particularly well adapted to the purpose for whidi 
it was prepared—to present to the enlisted personnel of <^e Medical 
Corps of the Army the basic knowledge of medico-military matters. 

Major Tuttle is to be commended upon the convenient size of the 
book, the style, and the interesting manner in which the various 
subjects are presented. The illustrations and cuts^ which have been 
well chosen, are a valuable asset, and the index has been carefully 
prepared. Chapters 1 to 10, inclusive, present in a very interesting 
manner the military part of the knowledge a medical soldier should 
possess. Chapters 11 to 18, inclusive, embrace the medical part, 
while chapters 19 to 24 take up the clerical work, administration, and 
miscellaneous subjects which pertain to the medical soldier and his 
relation to the other branches of the military organization. 

The chapters on “ First aid,” “Administration,” and “ Hygiene and 
sanitation” are most interesting, instructive, and particularly .well 
presented. The chapter on “Defuse against chemical warfare” 
is an especially valuable one. 

Pbaohoaz, Thbupbdtios, by Hobart Amorg Hare, B. So., M. D., LL. D., Profes¬ 
sor of Therapeutics, Materia Mediea, and Diagnosis in the Jefferson Medical 
College of Philadelphia, etc. Twentieth edition. Lea M Fd)lger, Philadel¬ 
phia, 1927 

The twentieth edition of Professor Hare’s work has now been pub¬ 
lished, and, as is the custom of this author, he has included the 
latest developments of therapy in this edition. Years ago we were 
referred to his book for its simplicity and convenience, and in study- 
80088—28-^13 4Q3 
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ing many editions since then we find each one a step forward in 
presenting the subject of therapeutics in a readily available manner. 
Not only do we find a discussion of the recent changes in ideas con¬ 
cerning the use of the arsenic compounds, but also much excellent 
material has been included in other lines, notably on some of the 
newer drugs and dietetic treatments. We congratulate the writer 
on the completeness of his book and its great value as an easy source 
of information to the practitioner in his bedside work. 

SuBQiBT, Its PRiiTonoaB and Pbaotiok, by Attley Patton Cooper AthhursK 
A, N., M. D., F. A, O. 8., Profeator of Clinical Surgery in the VrUvertUy of 
Pennaylvania. Third edition. Lea & Febiger, Philadelphia, 1927 

This book is planned to be “ a source of information which shall 
indicate where further knowledge is to be obtained.” Further, it 
attempts to lay the foundations of surgery broad and deep in order 
that a useful superstructure may be built thereon. The task has been 
well done. 

While primarily designed for the use of medical students, the book 
is a useful reference work. 

That great source of vagueness and ambiguity, the assumption 
that the reader already knows what is alluded to, has been unusually 
well avoided by the use of judicious and adequate cross references. 
Thus repetition is avoided while details are given in full. 

The name of each investigator or originator of a procedure is 
given in each instance, together with the date. This is designed to 
facilitate reference to Index Medicus and Index Catalogue of Surgeon 
General’s Library, United States Army. 

Perhaps the most valuable feature of the book is the study of 
individual ca^ and the use of such cases, after years of observation 
of end results, to illustrate basic principles of treatment. 

Exposures of Lono Bones and Oteobb Suboioai. Methods, by Arnold K. HenrVy 
M. B., B. Ch. (Vniv. Dublin), F. B. C. 8. L., Chevalier, Legion SHonneur; 
Professor of Clinical Surgery, Royal School of Medicine, Cairo; Director of 
thd Surgical Unit, Kasr et Aini Hospital. Foreword by Sir W. /. deC. Wheeler 
{DuhUn). WlUiam Wood & C3o., New York, 1027. 

A republication of several papers written between 1920 and 1926. 
Besides the one on the long bones, they are: “Exposure of the 
plantar structures “ A method of ligating the second stage of the 
vertebral artery”; “A method of ligating the first stage of the left 
subclavian artery from behind”; “A cup-and-ball aneurysm needle 
for deep ligations”; “A new method of resecting the left cervico- 
dorsal ganglion of the deep sympathetic ”; “ Pituitary surgery by a 
new method.” 


Digitized by 


Gougle 


Original from | 

UNIVERSITY OF MICHIGAP^ 



No. 3 


BOOK NOTICES 


405 


The section oh exposure of the long bones is valuable. Until the 
appearance of the tenth edition of Scudder’s book, there was no 
readily available and reliable guide to the best toute. Professor 
Henry’s little book gives it in brief and accurate form which will 
be appreciated by the surgeon. Eadi of the other papers gives the 
solution of a problem presented by some patient’s lesion. 

Rahiuic in GTNSOoioeT, by John O. Clork, M. D.i former Professor of Oyneeol- 
omf, UniversUi/ of Pennsylvania; Oyneooioffist in Chief to the University Hos¬ 
pital, and Charles C. Norris, M. D., Professor of Oyneoology and Obstetrics, 
University of Pennsylvania, Gynecologist to the Radiologic Staff of the Phila¬ 
delphia General Hospital. Witb a chapter on physics by Gioacchhlno FaiUa, 
B. B., M. A., D. So., Physicist, Memorial Hospital, New York. J. B. linDiacott 
Co., Philadelphia. 1027. 

This is a report of the results obtained by the use of radium ia 
gynecolc^ for several years by these distinguished men. Their 
conclusions are important and authoritative for those engaged in 
this specialty. But the chief interest of the book to most of us 
in the Navy lies in another feature. 

About twO'fifths of the book are devoted to a history of the dis¬ 
covery of radium and its physics. In the historical section it is pleas¬ 
ing to note that proper credit is given to Henri Becquerel for the 
discovery of radio-active substances, the foundation of Mme. Curie’s 
work in radium. 

The author of the chapter on the “ Physics of radium ” is Gioacchino 
Failla, a great authority on this subject who has worked out numer¬ 
ous problems in the procuring, handling, and application of radium. 
He designed and installed the radium vaults and radium-emanation 
apparatus of the Memorial Hospital, New York, and other large 
clinics. His section of the book is a clear and interesting story of 
the wonders of radium and its degeneration products. 

The high cost of radium is easily understood when the details of 
its production are known. From 2,000 to 2,500 tons of rock and 
other materials must be handled in the mines of the Belgian Conga 
to secure the 500 tons of camotite from which 1 gram of radioihc 
is obtained. The 500 tons of ore are shipped to Belgium for redao- 
tion, in which process an equal weight of chemicals and 10,000> tons: 
of distilled water are needed. In addition, 1,000 tons of coai are> 
consumed for heat and power required in the process, which occupies: 
a time of more than six months. 

For the gynecologist, this book is a reliable guide to the use of 
radium in his specialty. For others, it provides a clear and readable 
account of the history and phyacs of r^ium. 
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PnuwupHT, by Alem. B . Boehe, if. if. M . Oh. ((7«Mb.), F . R. O. 8. 
(Eng.) Chief AeeUtant to a Surgical Unit, St. Barthokmeufe Ho$gital; lata 
OUnioal Aesiatant, House Surgeon, and Resident Surgical Officer, St. Peter's 
hospital for Stone and Other Urinary Diseases; late Classical Scholar, Mag- 
■dalene College, Cambridge. With an Introduction by Sir John Thomson- 
Walker, O. B. E., M. B., 0. if., F. R. 0. S., Senior Urologist and Leaturer dn 
•Urology, Kings College Hospital; Surgeon to St. Peter's Hospital for Stone and 
'Dther Urinary Diseases. William Wood & Co., New York, 1927. 

^liis monograph covers the field indicated by its title in a clear 
and thorough manner. It is based on 58 personally observed pyelog¬ 
raphies, 36 of which were performed by the author. One gathers 
that the use of this method is not so general in England as it is in 
this country. 

Diseases ot the Nosa Thboat, and Eab, Edited by A. Logan Turner, if. D., 

* LL. D., F. R. C. S. (Eng.), Consulting Surgeon, Ear and Throat Department, 
Royal Infirmary, Edinburgh; formerly Lecturer on Diseases of the Ear, Nose, 
and Throat, University of Edinburgh; with the collaboration of J. S. Fraser, 
M. B., F. R. C. S. E.; J. D. Lith Goto, M. B., F. R, C. S. E.; W. T. Gardiner, 
M. C., M. B., F. R. C. S. E.; G. Ewart Martin, M. B., F. R. C. S. E.; and 
Douglas Gulthrie, M. D., F. R. C. S. E. William Wood ft Go., New Yoiic 
1927. 

This interesting work will serve as a text for the student or as a 
reference for the otolaryngologist. 

The authors have covered their subjects thoroughly. 

The sections on otosclerosis, intracranial complications, the 
labyrinth, and the eighth nerve have been rewritten. This portion, 
especially, is up to date in every respect. The specialist will find this 
edition a useful addition to his library. 

Handbook or Diseases or the Eab, by Richard Lake, F. R. C. S. (Eng.), Con¬ 
sulting Surgeon, Royal Ear Hospital (University College Hospital); Duveen 
Lecturer in Otology, University of London, and E. A. Peters, M. D. (Cantab.) 
F. R. C. 8. (Eng.), Surgeon, Royal Ear Hospital; Surgeon, Nose, Throat, and 
Ear department, BoUngbroke Hospital. Wm. Wood ft Co., New York, 1927. 

The authors have contributed a book that contains a great deal of 
useful information in condensed form. One is immediately im¬ 
pressed with the clearness in presentation of the subject matter. 

That portion relating to the vestibular apparatus is especially 
noteworthy. 

Ophthalmosoopt, Retinoscopt and RsniAonoN, by W. A. Fisher, M. D. 
F. A. C. S., Professor of OpthaUmolgy, Chicago Eye, Bar, Nose, and Throat 
College. F. A. Davis Co., Philadelphia, 1927. 

This book will be of vhlue not only to the student in ophthalmology, 
but to the internist. Too many medical men are unable to use the 
ophthalmoscope and are therefore unable to complete jihysical exami¬ 
nations without referring the patient to a specialist. ^ 
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The author presents his subject in a very practical manner and we 
recommend this book to the man practicing general medicine. 

An InTBomroToar CooBsa m OPHTHJjjao OmoB, by Alfred Ootean^ M. 
Attietant Profeeter of Opthalomolffff in the (Jradmate Bdhool of Medicine, 
Unhenitv of Pentieylvamta. T. A. Davis Oo., Philadelpbla, 1927. 

This text is an excellent one for the student. The authoi^ presents 
the subject in a quite thorough manner and even though the student 
may have but an elementary knowledge of mathematics, he will be 
able to arrive at a correct understanding of the various subjects. The 
chapters dealing with the dioptric i^stem, myopia, hyperopia, astig¬ 
matism, and acconunodation are especially commend^. 

Thb Ophthauiio Tjbae Book, Yolome XXIII, edited by Wm. H. Oritp. The 
Ophthalmic Pablishing Co., Chicago, 1927 

The yearbook, as usual, gives a very complete digest of current 
ophthalmic literature of the year. The bibliography is of the 
greater value. 

It will be a great loss to the ophthalmologists of this country if 
the yearbook is discontinued, as now seems probable. 

pKAonoB or CsofLOOT AND Stphidoloot, by Charlee H. Chetwood, M. D., LL. D., 
F. A. C. 8., Attendinff Urologiet and Direotor of Bervioe, French Hoepital; 
Oonaultinff Burgeon to Bellevue Hospital; Member American Association of 
Oentto-Vrinary Burgeons, American Urological Association; L’Assooiation 
Internationale D'Urologie. Fourth edition. William Wood & Co.; New York, 
1927. 

A very excellent treatise, which covers the whole field as completely 
as can be done in a single volume. Endoscopy and instrumental 
methods of diagnosis, endothermy, caudal block, and spinal anes¬ 
thesia and other modem developments are well described. 

It is admirably adapted for the use of the general practitioner or 
one who is in the early stages of specialization in this branch. 

Tkztbook on Disbases or thb Skin and Stphhjs, by Albert Btriokler, M. D., 
Professor of Dermatology and ByphiUAogy, Temple University Department of 
Medicine; Dermatologist to the Samaritan Hospital; former Associate in 
Dermatology and ByphUology, Jefferson Medical College; former Assistant 
Dermatologist, Jefferson Hospital, etc. F. A. Davis Co., Philadelpbla, 1927. 

A textbook designed for teaching purposes and adapted to the 
needs of the general practitioner. 

The reviewer does not feel competent to pass upon the general 
merits of a book on skin diseases, but if the other sections of the book 
are of the same quality as the chapter on cancer of the akin, which he 
does feel competent to judge, the author has done well. This section, 
in which attention is first directed to the precancerous lesions, 
describes the types of ^n cancer and their peculiarities of location 
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and growth, also the modem methods of treatment, and ends with a 
very fair estimate of their relative worth. 

Demonstbations or PHTsiCAt. Signs in Cunical Scbgbit, by Hamilton Bailu, 
F. R. 0. 8. (Eng.), Surgeon Dudley Road HotpUal, Birmingham; late Honor¬ 
ary Assistant Surgeon, Surgical Registrar, and Tutor, Liverpool Royal Indr- 
mary; Surgical Registrar and First Surgical Assistant, London Hospital, etc. 
WUlIam Wood & Co., New York, 1927. 

This book represents an effort in opposition to the growing tend¬ 
ency to rely on laboratory and other auxiliary reports for a diagnosis. 
The author contends that the history and physical methods of exami¬ 
nation must always remain the main channels by which a diagnosis 
is reached. 

He develops his thought in a logical way, devoting a diapter to 
each region of the body. Elicitation of physical signs and the method 
of reasoning therefrom are emphasized. 

One wishes that the author’s idea could be implanted in the mind 
and his book placed in the hand of every young medical officer. If 
anyone should doubt the need for this, let him try to get any physician 
of recent vintage to reach a diagnosis in a case of syphilis, tuber¬ 
culosis, or peptic ulcer before calling on the laboratory for help. 

A Manual op CnEMiSTBT, by W. Simon, Pk. D., M. D., late Professor of Chem¬ 
istry in the College of Physicians and Surgeons of Baltimore, and in the 
Baltimore College of Dental Surgery, and Daniel Base, Ph. D., late Professor 
of Chemistry in the Maryland College of Pharmacy, Department of the 
University of Maryland, Baltimore. Thirteenth edition, enlarged and thor¬ 
oughly revised by John C. Krantz, fr., Phar. B., Sc. D., Professor of Pharmacy 
in the University of Maryland. Lea & Febiger, Philadelphia, 1927. 

The subject matter is presented in four parts. Section I is devoted 
to fundamental properties of matter and heat, Section II to general 
chemistry, Section III to analytical chemistry, and Section IV to 
organic chemistry. Special attention is given to those subjects of 
especial interest to medical men. In scope this manual is more 
comprehensive than is ordinarily the case with a book intended for 
students of medicine. 

The appendix contains a brief exposition of the spectroscope and 
polariscope.. The volume will prove to be a.handy reference. 

Applied Obthodontia, by James David McCoy, M. 8., D. D, 8., F. A. C. D., 
Piofcssor of Orthodontia, College of Dentistry, University of Southern Cali 
Joi'nia, Los Angeles. Second edition, thoroughly revised. Lea A Febiger. 
I’hiladelphia, 1927. 

This book, although of modest size, covers the subject with sufficient 
thoroughness to make it valuable in the library of every general 
dental practitioner who is interested in orthodontia. In addition to 
covering treatment of various types of oral and facial deformities 
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•od post-treatment care, the author outlines the object and scope o4 
orthodontia and the etiology of malocclusion interestingly. Among 
the high lights is the endeavor to dispel certain old-fashioned notions 
concerning the importance of heredity in the causation of deformi¬ 
ties, the use of materials, and the age at which treatment should be 
instituted. Orthodontia is presented as a biological problem, and 
various phases of this side of the specialty are discussed in connection 
with growth and development. The book is well printed, and the 
illustrations are particularly well arranged in relation to the text. 

OoRTAiBBOEiTOB, by John Bryant, M. D. The Burke Foundation, New York, 1927. 

Convalescence, a most important and greatly neglected part of all 
medical treatment, is ably discussed by the author, from historical 
and practical viewpoints, in this volume, the first of its kind to be 
published. 

The author holds that in order for any community to consider 
itself adequately equipped to care for its health, there must be a 
ratio of convalescent beds to acute beds of at least 1 to 10. Most 
cities fall far short of this. 

The Burke Foundation, with its beautiful convalescent home at 
White Plains for 300 patients, recruited from the poor of New York 
City, has set an example which all communities should emulate, so 
far as is possible. 

The historical portions of this book are interesting and valuable, 
while the practical suggestions made, if carried out, will do much 
to correct the faults which may now justly be found with our system 
of rehabilitation. 

T(«aooo and Physical Bfroibnot, by Pierre Bchrumpf-Pierron, M. D., Prefeteor 

of Cliniottl Medicine, VniversUy of Cairo. Pant B. Hoeber (Inc.), New York, 

1927. 

This little book, published under the auspices of the committee to 
study the tobacco problem, does not attempt to settle the question of 
the harmfulness or harmlessness of tobacco used in moderation. 

The action of tobacco on the various systems of the body, as stated 
by numerous investigators, is given. 

The greatest value of the book lies in the annotated bibliography— 
of 70 pages—^with which it closes. Anyone desirous of carrying 
further his reading on the subject will find here references to the 
literature of the world. 

International Clinics, Volumes III and IV, Thirty-Seventh SiaiES, 1927. 

Bdited by Henry W. Oattell, A. M,, M. D. J. B. lippincott Co., Philadelphia 

Volume lU of this well-known quarterly contains several articles 
of unusual merit, such as “ CJolitis,” by Thomas B. Brown, of Balti¬ 
more; “Clinical aspects of thrombo-angiitis obliterans,” by William 
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A. Steel, of Philadelphia; "Medical treatment of peptic ulcer,” bj* 
John Phillips, of Cleveland, Ohio. 

The major part of Volume IV is devoted to travel clinics, a series 
of clinical lectures delivered before the members of the 1927 European 
Interstate Postgraduate Medical Association of North America, by 
distinguished clinicians of Great Britain, Germany, Denmark, ]^or> 
way, and Sweden. Many of them are valuable. 

Harlow Brooks, of New York City, contributes a timely paper on 
" The treatment of the pneumonia patient.” 

An interesting feature of both volumes is the medical question¬ 
naire, in which Doctor Cattell answers questions which have been 
submitted by readers. 
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THE DIVISION OF PREVENTIVE MEDICINE 

Commander M. A. Btuaet, Medical Corpa, United Btatea Netj, In charge 


NOTES ON PBErVENTIVB MBDIOINB FOR ICEDICAL OFFICERS, UNITED 

STATES NAVT 


«SHXBA1i OOmZSBRATXOVS OK AKtEBlO mBKTBBT AKD SKBAXOBBIO 
OABSIXB8, FBOK TKB FIXWPOIXT OF A RATAL STROBOK 

Bj M. A. Stuaet, Commander, Medical Corps, United States Navy 

It appears to be generally conceded that Losch first noted the pres¬ 
ence of amoebsB in feces in 1875. They were regarded as nonpatho- 
genic, however, until Kodi, in 1888, found them in intestinal ulcers. 
Schaudinn, who, in 1908, published his observations of the amoebss 
found in the human intestine, was the first to appreciate clearly that 
two distinct species exist, the one harmless and the other pathogenic 
to man. These observations have been supported by the work of 
Oraig and many other investigators subsequently. 

While amoebic dysentery is prevalent almost generally throughout 
the Tropics, it is not limited to a hot climate but appears to have 
a world-wide distribution and to exist wherever there are human 
beings. Though not a common disease in the Temperate Zone, it has 
been recognized in northern Europe, North China, South Africa, 
Australia, and as far south as Paraguay in South America. The 
pati^t observed by Losch in 1875, the first case of amoebic dysentery 
ever recorded, was a native of northern Russia. 

Geogra/phxodL distr&ndion .—^Reports published by various Ameri¬ 
can authors during the several years prior to the World War indi¬ 
cated a wide distribution and a relatively common occurrence of 
amoebic infections in the United States. These publications corrobo¬ 
rated the view that protozoan infections are not confined to the 
Tropics, but may occur in countries farther north, ev^ as far as 
Alaska, as shown by Axtell in 1911. His patient, a mate on a Yukon 
River steamer, was presumed to have contracted the infection through 
the use of swamp water carried into the river during the spring 
freshets. He gave a history of frequent, painful, mucous, and bloody 
etools, and a sigmoidoscopic examination revealed many ulcerations 
of the lower bowel. Mucus removed from the ulcers revealed large 
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numbers of amoebte reported as Amahce coU. The patient claimed 
that he knew of 13 or 14 other persons that had similar symptoms. 

Observations made in recent years have shown a wide distribution 
of Endamaha histolytica carriers throughout the United States as 
well as in other parts of the world outside of the Tropics., Com¬ 
petent observers have found from 4 to 18 per cent of the individuals 
examined infected with E. histolytica. Its presence has also been 
shown in France to about the same extent. Its distribution in Eu¬ 
rope extends, as has been noted, as far north as northern Russia and 
it is prevalent to a greater extent in the Balkan States. Amoebic 
dysentery and its complications are, however, not generally recog¬ 
nized as c omm on diseases in the more temperate climates, the disease 
becoming more frequent and more serious as the tropical and sub¬ 
tropical areas are approached. It has been noted by many observers 
that patients who have contracted amoebic dysentery in the Tropics 
have frequently improved greatly after a change of residence to a 
colder climate. 

A diagnosis of amoebic dysentery recently made in the cases of 
several hundred ex-service men residing in the State of Minnesota 
has brought up the question of the incidence of amodbic dysentery in 
the United States. 

Patterson (1909) reported 3 cases of amoebic dysentery in New 
York City and stated that other observers had reported cases as 
follows: Brannon, 1893, 1 case; Qraser, 1900, 2 cases; Brooks, 1900, 
12 cases; and Libman, 1902,10 cases. Of these 28 individuals, 1 was 
a Russian immigrant who stated that he had been a resident of the 
United States for six years, 1 had been a sailor, in 10 the probable 
source of infection was not given, and in the remaining 16 the infec¬ 
tion was thought to have been acquired in the vicinity of New York 
City. 

This author gives the geographical distribution of other cases 
reported up to the year 1909, as to the probable place of infection, as 
follows; Winnipeg, Canada, 1 case; Maine, 1; New Hampshire, 1; 
New York, 3; Pennsylvania, 8; District of Columbia, 3; Virginia, 
16; West Virginia, 8; North Carolina, 6; South Carolina, 3; Georgia, 
40; Florida, 4; Tennessee, 3; Alabama, 7; Mississippi, 1; Ohio, 1; 
Illinois, 3; Missouri, 11; Michigan, 1; Minnesota, 2; Montana, 1; 
Arkansas, 1; Oklahoma, 1; and Texas, 21. One case thought to have 
been infected in the State of Maryland was reported in 1890, and 
later a number of cases have been noted by other observers. 

Long (1909) reported 4 cases of amoebic dysentery occurring in 
1907 and 1908, in which the disease appeared to have been contracted 
in San Francisco, Calif. In one instance it was stated that the 
patient had never been out of the city. As a result of tiiis observa- 
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tion, he later reported 40 cases occurring in the period from Decem¬ 
ber, 1908, to June, 1909. Of these, he believed that the infection had 
been acquired within the United States in 14 instances. In 1918, 
Gunn reported 21 cases of amorf)ic dysentery, of which 9 were thought 
to have been contracted in California. 

Cbrt and McDonald (1919) regarded the evidence sufficient to 
show that amoebic infection is frequently contracted in California 
and that carriers exist. Within this State there are large numbers of 
persons, many of whom are undoubtedly carriers, that have immi¬ 
grated from Japan, China, India, Hawaii, the Philippines, and 
countries where the disease is prevalent. A large number of these 
engage in agriculture in the form of truck gardening, or become 
cooks or domestic servants. 

Rosenberger (1913) examined the feces of 278 patients of the 
Philadelphia Hospital for the Insane and found amoebae in 193, but 
apparently did not differentiate between E. coli and E. histolytica. 
There were no symptoms of dysentery in any case, and but one showed 
macroscopic blood in the stools. 

Sistrunk (1911) reported that the feces of 110 patients with chronic 
diarrhea, anemia, or inexplainable abdominal conditions, and 35 with 
other symptoms or conditions, a total of 145, were examined at the 
Mayo clinic during the preceding four and one-half months. E. 
tetragena^ a pathogenic amoebm now considered to be identical with 
E. histolytica., was found in the feces of 16 of the patients and 
E. histolytica in 9. The patients, in 7 of the cases in which E. tetra- 
gena were found and in 1 with E. histolytica^ stated that they had 
never been south of the State of Iowa. A patient, who claimed that 
he had never been out of the State of Minnesota and had had 
chronic diarrhea for 8 or 10 years, was found to be infected with 
E. tetragena., together with three other types of protozoa. Eight of 
the 9 patients showing E. histolytica gave histories of having been 
in the Southern States or Tropics prior to the onset of symptoms, 
while the ninth stated that he had not been out of the State of South 
Dakota. 

In a later article regarding the experience at the Mayo clinic, pub¬ 
lished by Griffin (1913), he stated that the examination of the stools 
in certain cases has led so frequently to the identification of en- 
damoebee that they had come to consider such infections relatively 
common. 

The stools of 1,700 patients were examined at the Mayo clinic 
for parasites over a period of two and one-half years terminating in 
1913 and amcebm were found in 227, or 13.3 per cent. The amoebm 
were identified as E. coli in 148 cases and as E. tetragena or E. 
listolytica in 79 cases, or 4.6 per cent. The histories of 41 of the 
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79 patients indicated that the infection had been acquired while resid¬ 
ing in one of the North Central States, as follows: Minnesota, 14; 
Iowa, 12; North Dakota, 5; South Dakota, 5; Nebraska, 2; Wis¬ 
consin, 2; and Montana, 2. The intestinal symptoms experienced 
by these patients varied considerably. Thirty-five of the 41 gave a 
history of diarrhea, although it was the chief complaint of but 24, 
and of these 13 had had, at one time or another, severe attacks of 
diarrhea, with more or less blood in their stools. As nearly as could 
be judged, however, theise attacks were not so violent as those in 
cases reported from the South. On the other hand, most of the pa¬ 
tients gave a history of more or less constant diarrhea of a mild type, 
also quite in contrast to the southern cases. More than one-half of 
the patients gave a history of the passage of macroscopic blood at one 
time or another in the course of their disease. 

It should be borne in mind, however, that the persons whose 
stools were examined in this study had symptoms of a disease or 
condition severe enough to cause them to seek relief at a hospital, 
and many of them doubtless had been referred to tbe Mayo clinic 
because their disease or condition had not been cured or alleviated by 
treatment received at or near their homes. 

According to Sanford (1916) the feces of about 5,000 patients 
had been examined for intestinal parasites at the Mayo clinic dur¬ 
ing the preceding five years. Craig’s descriptions were used in 
classifying the amoebse found and, in some instances, the specimens 
were stained by the iron hematoxylin method. 

The E. MstoVytica was identified in the stools of 535, or 10.7 
per cent, of the 5,000 patients, and the E. coli in 284. The majority 
of these patients came from rural communities, were natives of the 
State in which they resided, and apparently had never been in 
contact with persons having tropical infections. All of them be¬ 
came infected while living in the northern portion of the Temperate 
Zone. In addition to the northern cases, 95 patients from the South 
or the Orient, in whose stool amoebse had been found, were used as 
“ controls ” for the purpose of comparing the severity of the symp¬ 
toms produced. Of these patients, 65 were infected with E. hitto- 
lytica and 30 with E. coli^ so that of the total 5,000 patients examined 
for parasites, amoebse were found in 18 per cent, of which number 
41 per cent had a constant diarrhea, 33 per cent an intermittent 
diarrhea, often alternating with periods of constipation, and nearly 
26 per cent had experienced no other bowel trouble except constipa¬ 
tion. An occasional patient presented ulcerations that were seen 
with the proctoscope, but most of such examinations were negative. 

The distribution of the cases of amoebic infection found at the 
Mayo clinic were as follows: 
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Ca9e$ of ammhie infection 


CoDitnt Intormlttont 

diarrhea diwriMA Constipation 


diarrhea 


Northern States and Canada 



In this series of 914 cases in which amo^ee were found, 40 per 
cent of the patients, including those from the South and the Orient, 
stated that the water supply used by them was from a source ques^. 
tionable as to purity, such as shallow wells, lakes, springs, cisterns, 
reservoirs, streams, and, in a few instances, even ditches. On the 
other hand, 00 per cent of the patients stated that their water supply 
came from good, deep wells, many of which were of the artesian type. 

A report by Smithies (1918) from a study of records of the 1^ 
1,000 stool examinations in his clinic invested 98 instances of 
pirotozoal infections. The ages of the patients ranged from 7 to 82- 
years, with an average age of 89 years. Of these, 52 were of 
Scandinavian birth or extraction, and the remainder were of Amerh 
can, German, Irish, Russian, Austrian, or English origin. 

The geographical distribution by States was as follows: Illino's, 
29; Iowa, 16; Wisconsin, 18; Nebraska, 8; Michigan, 7; Minnesota, 6; 
Indiana, 4; South Dakota, 2; Arkansas, 2; Ohio, 2; Texas, 2; Ken< 
tucky, 1; and Northern California, 1. It may ^ noted that but 4 
patients came from regions south of the State of Illinois. While 
there were 11 patients who stated tiiiat they had made occasional 
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trips for business or pleasure to the Southern States, there were 78 
who claimed that they had never been south of Illinois. Shallow 
dug wells, presumably contaminated springs, sluggish weed-grown 
rivers, ponds, or lakes, befouled by sewage or drainage systems, were 
given as the source of the water supply in 78 instances, while in the 
remaining 15 cases the drinking water was obtained from apparently 
good sources. In the 93 cases of protozoal infections report^ in the 
foregoing, the E. hiitoh/Hca was identified in 17 cases and E. 
tetragma in 6, while in 4 cases the endamo^a was reported as un¬ 
classified. 

Epiderrdology. —^The infecting agent of amoebic dysentery, the 
E. Imtolytica^ is regarded as a tissue parasite of man. Infection 
is brought about by ingestion of the encysted forms first described by 
Quincke and Boos in 1893. Grassi has recognized the cysts of E. ccU 
even earlier than this. 

By am and Archibald (1922), in their recent work, regard amoebic 
infection as a condition that is not, as a rule, distinctly harmful to 
man, notwithstanding the fact that the amoebic diseases may be severe 
and even fatal. Amoebic disorders are not, while they last, infectious, 
although the infection which causes them is, of course, readily com¬ 
municable from man to man. The sick man is looked upmi as the 
exceptional host who reacts pathologically to his parasites, but is of 
no danger to his fellow man. The healthy man, oq the other hand, 
the carrier who lives in equilibrium with his amoebee, and who Suffers 
from no symptoms, is regarded as the real source of danger, for by 
transmitting his infection to other men he communicates a condition, 
which in a susceptible subject may develop into one of the most severe 
disorders and even terminate fatally. Under natural conditions they 
can not, while still in the amoeboid stage, transmit an infection, and 
consequently the pathological states which it may entail, from one 
man to another. The infective forms of the parasite are its cysts. 
The convalescent carrier is the susceptible individual who has suffered 
and may continue to suffer, intermittently, from his infection. He 
probably is preeminently unhealthy, is subject to relapse, and in need 
of treatment. The contact carrier, however, is clinically a healthy 
man. He may develop symptoms at any time, but if he has withstood 
his infection in the past the probability is that he will continue, under 
ordinary circumstances, to do so in the future. 

According to Wenyon (1926), the small precystic and encysted 
forms are passed together in the stool in some cases, while in others 
only the amoebae or only the cysts are passed. In view of the recent 
successful culture of E. histohjtica by Boeck and Drbohlav (1925) 
in egg media, it appears possible that the amoebse may actually live 
and multiply on the surface of the intestine without giving rise to 
lesions. It may possibly be that the infection of many symptomless 
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carrier cases is of this type, and that the precystic amoebee and cysts 
are produced by amo^se living on the surface of the mucosa. 

An individual who is in the carrier'condition may at any time 
revert to one of acute amoebic dysentery. An infected person fre¬ 
quently suffers from periodic attacks of acute amoebic dysentery 
when only the large tissue-invading forms are present in the stoid. 
Between the attacks, when the acute symptoms have abated, the car¬ 
rier condition maintains when precystic amoebae and cysts are passed. 
Certain individuals become infected without suffering from acute 
dysentery, the infection being detected only aa a result of micro¬ 
scopic examination of the feces. 

It is stated by Byam and Archibald that tolerance to E. Imtolytiea 
infection, as distinct from infectibility, is the rule widi human be¬ 
ings and that the average person who acquires an infection becomes 
a carrier, living in comparative peace with his parasites. At present, 
diey state, it can only be said with certainty that the majority of 
infected individuals are “healthy” carriers who do not, and prob¬ 
ably will not, suffer from amoebic dysentery. 

Ash, of the United States Army (1923), believed there is no evi¬ 
dence at present to indicate that persons suffering with acute amoebic 
dysentery are able to transmit the disease to other persons, and that 
further dissemination is brought about by persons who may never 
have had the slightest dysenteric symptoms but who are discharging 
daily large numbers of cysts in their feces. 

He is of the opinion that we have no criteria for deter mining 
whether any particular infected person wiU show dysenteric or 
hepatic symptoms early or whether he will remain a healthy carrier 
for an indefinite period of time, even though statistical data would 
seem to indicate that the incidence of acute dysentery in persons 
infected with E. Mstolytica is very low. The mere fact that a person 
may harbor E. histclytioa for years and experience no ill effects 
therefrom is no criterion that the cysts he has discharged, and which 
have found their way into the alimentary tract of another person, 
may not promptly set up acute symptoms of one kind or another in 
the second person. He is also of the opinion that the proportion of 
persons infected with E. histolytica who develop amoebic dysentery 
is comparatively slight, probably in the neighborhood of 10 per cent. 

Surg. C. H Lavinder, United States Public Health Service (1927), 
states that in most cases a biologic equilibriiun is established between 
host and parasite, and the host becomes simply a carrier without 
apparent disturbance of his health. In the carrier state, the organism 
{E. higtolytica) is discharged in its encysted infectious form. If the 
equilibrium is disturbed, the parasites damage or destroy the tissues 
to such an extent-as to produce pathologic effects, and the illness takes 
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tile form of an uloerataye colitis. Hie patient then snifers from 
amoebic dysentery, or under more favorable circumstances, sim^dy an 
amoebic diarrhea. 

From the foregcwg evidence it will be noted that acute amoebic 
dysentery is the outcome of an incompatibility between the excep¬ 
tional individual and the amoebee with which he has become infecte(L 
In regard to the so-called ^ epidemics ” of amoebic dysentery which 
are from time to time reported, Byam and Archibald state that the^ 
diould be regarded with suspicion, as they clearly result from the 
ctmfusion of amoebic with other forms of dysentery. This has been 
demonstrated on many occasions. When many cases of amoebic 
dysentery occur simultaneously in a localized area it can only mean 
that the patients have acquired, directly or indirectly, their infec¬ 
tions from some common sources at the same time, and it further 
implies that, in the area in question, there must be a much larger 
number of carriers of E. higtoiytioa than of cases of amoebic 
dysentery. 

In r^ard to outbreaks in the Philippine Idands, Ash states that in 
every instance where an epidemic of amoelnc dysentery was believed 
to exist it was shown to be the product of the combination of incorrect 
diagnosis and bacillary dysentery of a mild type. He reported a 
so-called " epidemic ” of amoebic dysentery that occurred at one of 
the Army posts in the Philippine Islands. Starting with a constantly 
high incidence of gastrointestinal disorders of various types, which 
included from 10 to 60 cases of dysentery a month and showed a 
distinct seasonal variation, the outbreak finally reached a peak when 
160 cases of dysentery appeared in a single month. After an investi¬ 
gation, he considered the outbreak as due to a bacillary infection 
complicated, in some cases, by an infection with the E. histoiyfiea, 

InfecttbUky experiments .—Musgrave and Clegy, working in the 
Philippine Islands, concluded, after feeding cultures of amoebae 
grown in symbiosis with bacteria harmless to animals, that the 
period of incubation for animals was from 20 to 70 days. Colonic 
injections produced focal lesions containing amoebae as early as the 
second day. Three gelatin capsules, filled with a material from a 
three-weete-old culture of amoebae in ^mbiosis with a bacterium 
proved harmless to man and animals, were given to a healthy man 
who had been under observation for a period of 10 days. Diarrhea 
and the finding of active amoebae in the stools were noted on the 
twelfth day after the capsules were ingested. 

E. L. Walker, also working in the Philippine Islands, attempted to 
infect 20 mmi with E. histolytica^ but succeeded in infecting only 
18, 1 of whom became parasitized only after the third attempt 
Amoebae were recovered from their stools in time periods varying 
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fitHn 1 to 44 days after being fed with the infected material, with 
an average time of 9 days. Only 4 of these infected individuals 
had subsequent attacks of dysentery, although they were kept under 
observation for a considerable time. These attach occurred on the 
twentieth, fifty-seventh, and ninety-fifth days after the infected 
feeding. All that can be concluded with certainty from these experi¬ 
ments is that an infection with E. Jus^olytica is usually established 
within a few days after swallowing the cysts of the parasite, and 
that thereafter the parasitized person may or may not suffer from 
amoebic dysentery or other amoebic disorder at any time, the period 
between infection and the appearance of clinical signs of disease 
being too indefinite to be estimated even approximately for the 
average case. 

Kofoid, Komhauser, and Plate (1919) were the first to report 
laminations for intestinal protozoan infections in American sol¬ 
diers who had served in France or who had remained in this country. 
They stated that examinations of the feces of 1,200 men of the United 
States Army who had been in overseas service, and of 800 men from 
home service troops, were carried out at the Army laboratory, Port 
of Embarkation, New York, since December 28, 1918. The overseas 
troops examined were sick and wounded soldiers in transit through 
Debarkation Hospital No. 8, New York City, and included men 
who had seen service in Flanders, Chateau-Thierry, the Argonne, 
and Toul regions, as well as a number from France who had never 
reached the front. They were drawn from 584 different regiments 
and other organizations, and were therefore fairly representative of 
our overseas troops. They came from every State in the Union and 
constituted approximately a fair example of our population. Only a 
small fraction of them had seen service on the Mexican border. It is 
obviously impossible to determine what proportion of the infections 
detected in them were acquired overseas and which were of home 
origin. 

The home service troops were mainly cooks, bakers, and food han¬ 
dlers from the port of debarkation and principally from the Medical 
Department. Of the total of 800 men examined, 82, or 27 per cent, 
bear foreign names suggestive of Russian, Polish, Italian, or Spanish 
origin, and at least seven were negroes from Florida. This group, 
therefore, was less typical of the American troops as a whole than 
the overseas group examined. They presumably presented a higher 
degree of infection by reason of their origin than would a fair 
sample of our population. Only a single examination was made in 
most instances. Two or more samples were secured for examination 
iu 36 (8 per cent) of the men examined from overseas and in 32 
(16.7 per cent) of the home service troops. 

86068—28-^14 
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In estimating the significance and value of these results regarding 
carriers of amoebic dysentery the following circumstances should be 
considered: 

1. In all cases of infection by EndoUmaw 'nana^ a small tetragenous 
intestinal amoeba of man, described by Wenyon and O’Connor as 
EfUamosba fuma, this infection was difierentiated from the E. hia- 
tolytica. It was found to be a very common intestinal parasite and 
was demonstrated in the feces of 27.1 per cent of the overseas troops 
and in 30.7 per cent of the home service troops. There is some evi> 
dence in figures in the voluminous earlier literature that this amod}a 
has, in some instances, been confused with the true dysenteric amoeba. 
The possibility of such confusion renders previous reports of carriers 
of E. histolytica in this country and elsewhere tentative and subject 
to revision. This applies to determinations on both cysts and free 
amoebse, for the cysts are tetragenous and the latter have ectoplasmic 
pseudopodia, as has E. histolytica. 

2. There has been little, if any, selection of cases for.examination. 
The data represented the average run of the sick and wounded men 
received at Debarkation Hospital No. 3. They were not, as a rule, 
dysenteric patients, though many of those carrying cysts of E. his¬ 
tolytica gave a history of one or more attacks of diarrhea or dysen¬ 
tery, in some cases with sick call attendance and treatment, while 
on the western front. There were some instances of infection by 
E. histolytica with no previous record of intestinal disorder. This 
was often the case in the infections among home service troops. 

3. In only a small percentage of cases was more than one examina¬ 
tion made. Continued examination for six successive days, as recom¬ 
mended by Dobell, would unquestionably increase the number of in¬ 
fections detected. Besults in Great Britain indicate that approxi¬ 
mately one-third of the cases detected on six successive examinations 
may be detected by experienced examiners on the first examination. 

Examination of the feces of 1,200 men who had served overseas 
revealed the presence of Endamaiba coli in 328 instances, or 27.3 per 
cent; ETuIoHmax ruma in 325, or 27.1 per cent; End. histolytica in 
130, or 10. 8 per cent ; and End. yingivalis in 1, or 0.1 per cent. Ex¬ 
amination of feces of 300 men of the home service troops showed 
E. coli in 61 instances, or 20.3 per cent; E. wma in 92, or 30.7 per cent; 
E. histolytica in 9, or 3 per cent; and E. ginyivalis in 1, or 0.3 per 
cent. 

In 1920, Kofoid and Swezy reported a total of 2,300 overseas and 
576 home service troops, including those previously reported, that 
had been examined for protozoan infections. They found E. histo¬ 
lytica in the feces of 297, or 12.8 per cent, of overseas troops and in 
the feces of 25, or 4.3 per cent, of the home service troops. 
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In the “ History of the Medical Department of the United States 
Army in the World War ” there were reported from July 1,1917, to 
April 30,1919,6,195 cases of dysentery. Of these, 934 cases presented 
laboratory proof of diagnosis. Only 38 of these were amoebic, and 
896 were due to one or more of the dysentery bacilli. Of the amoebic 
•cases the majority gave history of a previous attack or of residence 
in United States or in the Tropics where the disease was known to 
have been prevalent. 

No cases of infection probably acquired from local French civilian 
sources were reported. Amoebic and bacillary dysentery were fairly 
common in all parts of France but no serious epidemics or foci of 
«ither kind were reported in French civil or military population dur¬ 
ing the period under discussion. Of our soldiers who went to 
Europe and suffered attacks of dysentery, the great majority of them 
probably had the bacillary rather than the amoebic type, and when 
one of these soldiers, who proved to be a carrier of E. hi^tolyticc^ 
gave a history of dysentery while in France, that history might in¬ 
volve either of two possibilities—^that the dysentery was due to 
amoebic infection or, what is more probable, that the attack was one 
of bacillary dysentery with concurrent or later amoebic infection. 

An examination of the morbidity records of the Navy and Marine 
Ck>rps personnel serving in Europe during the World War shows a 
total of 628 cases of dysentery, unclassified, that occurred while over¬ 
seas. Most of these cases were among men in the active war areas 
of France and were regarded as of bacillary origin. Two cases of 
amoebic dysentery, in which E. histolytica were found in the stools 
of the patients, were recorded as developing in men serving in 
Europe. In one case the infection was regarded as having been 
acquired while the man was on duty at the Lafayette radio station, 
and in the other case a marine was evacuated from the Chateau 
Thierry sector as with dysentery, unclassified. This diagnosis was 
later changed to acute catarrhal gastroenteritis and inscribed in his 
health record some time later as amoebic dysentery. He was returned 
to duty after 12 days’ treatment and, as there was no recurrence, 
the disease was very probably of bacillary origin. 

While naval personnel sent to training stations in the Southern 
States may have been exposed to infection with E. histolytica^ it is 
more probable that they were infected through hazards existing out¬ 
side the stations or at their homes. If infection was acquired by 
men at these stations, the carrier stage, without causing sj’mptoms 
requiring their admission to the sick list, probably resulted. The 
records from all training stations in the United States show that 
only two men were admitted for amoebic dysentery during the period 
of the World War, and in both instances the infection was reported 
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as having been acquired prior to enlistment. S 3 nnptom 8 developeoL 
while the men were on duty in the vicinily of Norfolk, Va. 

The records from XJnit^ States Navy recruiting stations for the* 
years 1917 and 1918 show that two individuals were rejected for- 
dysentery. One applicant for original enlistment was rejected at 
the recruiting station, Des Moines, Iowa, and one applicant for reen- 
listment at San Francisco, Calif. It was manifestly not practical 
during the period of tiie World War to examine the stools of everjr 
recruit for the presence of amoebae at the time of enlistment or 
training. 

The following table gives the number of cases of amoebic dysentery 
reported for the entire Navy for the years 1917 to 1926, inclusive: 


Year 

Number 
of admis¬ 
sions 

Rate per 
100,000 

Invalided 
from the 
service 

Contln- 
ned to 
neatyoar 

1917. 

67 

27 

1 

8^ 

1918. 

94 

19 

3 

15 

1919. 

48 

16 

7 

4 

1920. 

25 

18 

3 

5 

1921. 

38 

26 

2 

9 

1922. 

47 

1 38 

3 

12 

1923. 

47 

i 40 

3 

1 

1924. 

39 

1 33 

0 

6 

1926. 

42 

36 

3 

8 

1926. 

39 

34 

0 

8 

Total. 

486 

1 25 

25 

74 


The man invalided from the service in 1917 developed symptoms 
of dysentery witihin a month after enlistment, and gave a history 
of similar attacks prior to entry into the service. 

The records show that most of the cases of amoebic dysentery 
reported during the period of the World War developed in men 
serving in tropical countries, such as tiie Philippine Islands, Haiti, 
and Nicaragua. 

A sorting of the Form F cards returned from all naval training 
stations for the years 1924, 1925, and 1926 showed but one person 
with less than one year’s service admitted with amoebic dysentery. 
This patient, a seaman of 11 months’ service and a native of t^ 
State of Mississippi, was reported from the naval training station, 
Hampton Roads, Va., in August, 1924. 

An examination by Boeck and Stiles (1923) of the feces of 711 
southern naval recruits stationed at the United States training 
camp, Gulfport, Miss., showed 3.7 per cent of them infected witii 
E. hMtolytioa. It was also found tnat 138 of them had hookworm 
infections. No case of amoebic dysentery, however, was reported 
from this camp. 

The Public Health Service completed an investigation on the 
possible bearing of the World War in the spread of zooparasitic 
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infections, especially amoebic dysentery, in June, 1921. Stiles states 
that during this study, hospitals and other institutions, 48 in numbw 
and located in 22 States and in the District of Columbia, furnished 
specimens of feces from 8,029 persons, of whom 2,584 were soldiers 
who had not served in Europe, 3,536 had served in Europe, 1,547 
were persons who had had no military service, and 362 were persons 
of unknown military status. 

The number of persons, expressed in per cent of the total examined 
in each class, found infected with the various intestinal protozoa is 
shown in the table which follows: 


DitiribuiUm of protozoan infections found in 8,029 persons in the United States 


War aerrioe 

Total 

IMTSODS 


E.OOli 

E. nana 

E. lilatolrtlca! 

1 

E. wiUiamsl 

Total 1 

Aver- 

Domber 
per cap¬ 
ita 

Caaa. 

Ptf 

cent 

per¬ 

sons 

exam- 

ined 

Cases 

Per 

cent 

per¬ 

sons 

exam¬ 

ined 

Cases 

Per 

cent 

per¬ 

sons 

exam- 

ined 

Cases 

Per 

cent 

per¬ 

sons 

exam¬ 

ined 

!H(kme. 

Toreign. 

. 

Uaknown. 

T<^aL.1 

2,584 
3,536 
1,547 
362 

3,546 

4,146 

4,801 

650 

1.3 

1.1 

3.1 

1.6 

525 

466 

536 

59 

20.3 

13.1 
34.6 

16.2 

323 
423 
280 
34 1 

12.5 

11.9 

18.0 

9.3 

93 

100 

129 

11 

3.6 

2.8 

8.3 

3.0 

157 

148 

83 

16 

6.0 

4.1 

5.3 

4.4 

8,029 

13,043 

1.6 

1,586 

19.6 

i,oeo 

13.2 

333 

4.1 

404 

5.0 

War serrioe 

Vahlkampfla 

Unencysted 

amoeba 

Cbilomastix 

Trichomonas 

Giardia 

Others 

! 

CasMi 

Per 

cent 

per¬ 

sons 

exam¬ 

ined 

Cases 

Per 

cent 

per¬ 

sons 

exam¬ 

ined 

Cases 

Per 

cent 

per¬ 

sons 

exam¬ 

ined 

Cases 

1 

Per 

cent 

per¬ 

sons 

exam¬ 

ined 

Cases 

Per 
cent I 
per- 1 
sons 
exam¬ 
ined 

Cases 

Per 

cent 

per¬ 

sons 

exam¬ 

ined 

Hana.. 

Fonifii. _ 

Ncoi^. . 

Unknown. 

Total.... 

9 

8 

11 

2 

as 

.2 

.7 

.5 

170 

269 

108 

10 

6.5 

7.6 
6.9 

2.7 

82 

54 

106 

14 

3.1 

1.5 

6.8 

3.8 

2 

1 

3 

a2 

157 

197 

149 

19 

6.0 

5.5 

9.6 
5.2 

1 

1 

1 


30 

1 

.3 

557 

6.9 

256 

3.1 

»i. 

522 1 6.5 

3 



Of the 8,029 persons examined, 333, or 4,1 per cent, showed the 
parasite of amoebic dysentery in their feces, on a basis of 1.6 stool 
examinations per person, as follows: 

(а) Of 196 immigrants at Ellis Island, a single examination in each 
case showed 17 persons infected, or 8.6 per cent. 

(б) Of 329 American boys and girls in a training school in the 
District of Columbia, an average of 5.2 examinations in each case 
showed 57 individuals, or 17.3 per cent to be infected. 

(c) Of 1,547 civilians with no military service, an average of 3.1 
examintaions in each case showed 120 persons, or 8.3 per cent, affected. 
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(e^) Of 83 American boys and girls in training school in the 
District of Columbia, an average of 5.5 examinations for each case 
showed 10 persons, or 12 per cent, infected. 

(e) Of 2,584 soldiers that did not see service in Europe, an aver¬ 
age of 1.3 examinations revealed 93 men infected, or 3.6 per cent. 

(f) Ot 3,536 soldiers returned from Europe, an average of 1.1 
examinations showed 100 infected, or 2.8 per cent. 

(^) Of 362 persons of unknown military service, an average of 
1.5 examinations showed 11 persons, or 3 per cent, infected. 

These soldiers were examined on an average of slightly more than, 
once per person. The much larger incidence of infection for E. 
histolytica found in the persons with no military service was due to 
two factors. First, most of them were from two training schools for 
boys and girls and from an asylum. Institutional life in general is 
conducive to the spread of protozoan infections. Second, an average- 
of three examinations per person was made of the feces from the 
persons with no military service. Had the home service and foreign- 
service cases been examined the same number of times it is probable 
that their rates of infection would have increased to about 6 per cent 
or more. 

As a result of the survey, the incidence of E. histolytica among 
patients at the Public Health hospitals in the various States was 
found to be as follows: Hospital No. 55, New Mexico, 6.5 per cent; 
Hospital No. 34, Boston, Mass., 4.1 per cent; No. 9, New Mexico, 3.4 
per cent; No. 56, Maryland, 3.1 per cent; No. 27, Louisiana, 3 per 
cent; No. 53, Illinois, 2.9 per cent; No. 32, District of Columbia, 2.7 
per cent; and No. 50, Arizona, 2.6 per cent. No infection with 
histolytica was found among the cases in United States Public 
Health Hospitals No. 35, in Missouri; No. 38, in New York; No. 47. 
in Pennsylvania; No. 48, in Georgia; and No. 58, in Louisiana. The 
above results would tend to show that infections with E. histolytica 
were more prevalent in States along the Mexican border and in 
Louisiana and Mississippi, but that they are not confined to those 
sections. 

Carter, Mackinnon, Matthews, and Smith, 1917, examined, at Liver¬ 
pool, 4,968 convalescent dysenteric patients, who came chiefly from 
the Mediterranean war zones, with an average of three examinations 
for each case, and found E. Mstolytica in 7 per cent. Smith and 
Matthews, 1917, examined 450 convalescent patients, without previous 
dysenteric symptoms, with an average of two examinations in each 
case, and found E. histolytica in 6.4 per cent, and Dobell, 1921, ex¬ 
amined 3,146 English civilians, most of whom were examined but 
once, and found E. histolytica in 3.4 per cent. The incidence ot 
E. histolytica was about the same in both the dysenteric and non- 
dysenteric cases and about twice as numerous as in the English civil- 
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ians examined. They found it difficult to estimate exactly how many 
soldiers were carriers of E, histolytioa before leaving England for 
the war areas, but it seems probable that less than one-fourth to one- 
half the number of carriers discovered among the returned soldiers 
became infected in the Mediterranean war areas, which included 
Gallipoli, Egypt, and Mesopotamia, where E. tmtoh/tica is more 
prevalent than in France, and whence most of the dysenteric patients 
were invalided to England and later examined for intestinal protozoa 
while convalescing. 

Dobell (1917) and others have definitely proved that a single ex¬ 
amination of a number of cases will result in the detection of about 
one-third of the actual number of infections which would be uncov¬ 
ered were a sufficient number of examinations made to find them all 
and that three examinations in each case will uncover between one- 
half and two-thirds of all the infections. 

Wenyon and O’Connor examined the stools of 1,979 healthy troops 
in Egypt and found that 106 were infected with E. higtolffticcb. But 
of these 106 individuals only 16 gave any history of dysentery. And, 
as they point out, “ It is certain that the latter figure is too high for 
amoebic dysentery, as in no case can we be certain of the type of 
dysentery from which the case suffered.” 

According to Manson and Bahr (1919), from observations in 1917, 
the causative agent in cases of amoebic infection is more readily 
found than in bacillary dysentery. Dysentery bacilli are detected 
comparatively easily in the acute cases, becoming more uncertain 
during subsequent days of the attack, and are rarely found in con¬ 
valescents. while in cases of amoebic dysentery the amoebae may be 
found after all symptoms have subsided. In patients with amoebic 
dysentery recurrences are common, while in the bacillary type this 
seldom happens in the absence of a reinfection. Boeck states, ‘‘It 
would seem therefore that most of the cases of dysentery occurring 
among the forces in Europe were of the bacillary type, otherwise 
amoebas would have been found more frequently in patients returned 
from the war areas and giving a history of dysenteric attacks while 
overseas.” In those that gave a history of dysentery and were proved 
upon return to the United States to be carriers of E. histolytica^ there 
are two possibilities, either that the dysentery was due to amoebic 
infection or, what is more probable, that the attack was one of bacil¬ 
lary dystentery with concurrent or later amoebic infection. E. his- 
tolytica may be as prevalent among bacillary carriers as in other 
classes of patients. From the work of Glynn, Berridge, Foley, Price, 
and Robinson, 1918, who made two examinations in each case of 2,360 
dysenteric convalescents and 67 carriers of bacillary dysentery, and 
who found E. histc^tica in 7.4 per cent of the dysenteric convales- 
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cent patients and in 7 per cent of the bacillary carriers, it seems 
likely that the remainder of the 2,860 dysmiteric ccmvalescent patients 
who were found to be neither baciUary nor amcebic carriers had 
probably suffered from bacillary dysentery, but that the bacilli could 
not be isolated during convalescence. 

Letters requesting information as to whether an increase of clinical 
amoebic dysentery had been noticed since the armistice were sent to 
607 hospitals and 115 medical schools. Beplies from 28 States were 
negative, from 3 States they were negative or indefinite, and from 
18 States 24 affirmative, 8 indefinite, and 174 negative replies were 
received as follows: 


States reporting an increase of amalHc dysentery since the World War 


State 

Affirma- 

Indefinite 

Negative | 

State 

; Afikma-, 

Indefinite 

1 Negative 

tlve reply 

reply 

! reply 1 

1 . . .. 1 

1 tive reply! 

1 

reply 

reply 

Aluhimift 

2 

0 

4 

Ohio. 

1 

0 1 

18 

California_ _ __ 

4 

1 I 

10 

Pennsylvania. 

' 3 

3 

56 

ITnngftJi 

1 

0 

5 

Texas. 

4 

2 1 

5 

Maryland. 

1 

1 

13 

Utah. 

1 

0 

2 

Mlfthlgan__ 

1 

0 

1 11 

Washington. 

1 

0 

5 

Minnesota. 

1 

1 

1 13 

Wisconsin.. 

2 

0 

12 

MJaaouri__ _ 

2 

0 

i " 












In Minnesota an increase in clinical amoebic dysentery was noted 
in 1919 and 1920 by Patterson at the Fergus Falls State HospitaL 
One reply from Canada reported an increase and six stated an in¬ 
crease had not been noted. In at least 81 States, clinical am(d>ic 
dysentery has not increased since the armistice to such an extent 
that it attracted the attention of the hospitals or medical schocds 
that replied to the inquiry. 

Transmission .—According to Ash, it is improbable that water is 
concerned to any extent in the transmission of amoebic d 3 rsentery. 
The cysts of E. Mstolytioa may live in water as long as a month. 
They are very sensitive to unfavorable conditions, particularly 
desiccation and sunlight. High bacterial concentration will destroy 
them in water as well as moderately high temperature. In order to 
bring about dissemination by drinking water there would have to 
be a very rich infection with cysts at its source, for sedimentation 
and other influences greatly reduce them. It must also be remem¬ 
bered that there is no increase in numbers, such as occurs in the case 
of bacterial contamination. It is conceivable that a well in whidi 
the water was stationary and heavily contaminated with infected 
material might be a source of danger, but under usual conditions it 
is unlikely that drinking water is a factor in spread of amoebic 
dysentery. The cysts of E. histolytica are resistant to all chemical 
agents that can safely be applied to drinking water. 
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The human carrier, so far as is known at present, ia the only 
practicable reservoir, and dissemination is brou^t about by direct 
contact, contamination by feces of vegetables eaten raw, distribution 
by certain arthropod vectors, as flies and cockroaches, and possibly 
by the use of infected water. 

The recent work of Wenyon and O’Connor, 1919, shows that the 
cysts of E. Mg^hftiea apparently do not withstand drying. In the 
presence of moisture, however, they continue viable for a long period. 
Ihey will survive at least one month in polluted water—the lees 
concentration of sewage, the longer the survival. They found that 
chlorinated lime (1 part chlorine in 700,000) had no action on the 
cysts, Sind that free chlorine in 1:10,000 concentration failed to kill 
in four hours. 

i5yani and Archibald state that in large tropical towns, with up- 
to-date water supplies, amcsbio infection should be rare; whereas in 
smaller towns, in villages, and around native huts and encampments, 
it will be common in proportion to the insanitary conditicms which 
prevail. 

Wenyon and O’Connor, 1919, fed house flies on infected feces and 
found living, apparently unchanged E. Matol/ytioa C 3 rsts during a 
period beginning 5 minutes after ingestion and continuing as long as 
42 hours. They also examined between 200 and 800 wild flies and 
found about 8 per cent carrying cysts of human intestinal protozoa 
besides eggs of flukes, tapeworms, and nematodes, commonly parasitic 
in the intestines of man. Over 3 per cent carried (^sts of E. Imto- 
hfHccu The flies were taken in a city where sanitary conditions were 
anything but good. 

Stiles states that there is very little danger of the spread of E. 
hittoHytica infections in communities which are furnished with a 
sewer system and modem toilets of the flush type, since the disposal 
of feces is well taken care of by these means, but the danger becomes 
much greater wherever surface privies are in use, in which the stools 
are often exposed to flies which have been riiown to be important 
&ctors in the spread of intestinal protozoa. Some authors, on the 
other hand, incriminate other factors, such as bathtubs, towels, etc. 

Lynch (1915) in the course of experimental transmission of the 
Triohomonaa mtestmaUa to rats by feeding them human feces con¬ 
taining these parasites, found that the large brown rat \Rattu» 
iwnoegicw) suffers from spontaneous amoebic dysentery similar to 
that occurring in man. He concluded that this apparently occurs 
hi endemic foci in Charleston, S. C.; that this rat may be infected 
^nth E. histolytica by allowing it to eat human feces containing this 
parasite; that the disease thus produced is practically the same as that 
oocorring in man and from spontaneous infection in rats; that this 
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infection may be transmitted sp<»itaneou8ly and experimentally 
from the infected to the healthy rat by their close association; and 
that the rat is a possible and probable disseminator of dysenteric 
amoebae pathogenic for man. 

In regard to carriers, Scott (1924), states that the transmission by 
“ carriers ” does not explain the rare incidence of new cases of am<di>ic 
dysentery in North China during the extremely col^ winter when 
the native servants, all potential carriers and notably careless, can 
and probably do spread myriads of cysts over food and dishes. 
Although there were recurrences, he did not recall seeing or hearing 
of a new case of amoebic dysentery during the winter of 1920-21 in 
Tientsin, China, either in the military or the foreign civilian popu¬ 
lation. Nichols (1922), however, states that from the point of view 
of the parasite, the transmission of the disease (amoebic infection) is 
due to a carrier stage in 100 per cent of instances. 

Diagnosis .—It is practically impossible and certainly not safe to 
make a differential diagnosis between bacillary and amoebic dysen¬ 
tery on clinical grounds alone. In the stool of uncomplicated amoe¬ 
bic dysentery both blood and mucus are present, but other cellular 
elements are very scant, the microscopic picture being made up 
largely of erythrocytes. Cells of the mononuclear type tend to pre¬ 
dominate over the polymorphonuclear leucocytes, which are rela¬ 
tively few in number. Charcot-Leyden crystals are of frequent 
occurrence in the stools of patients having amoebic dysentery. E. 
histolytica, containing ingested erythrocytes, appear in stools only 
when some active ulcerative process is present somewhere in the 
colon. Wenyon states that Thomson, J. G. (1918), and Acton (1918) 
drew attention to the frequent presence of Charcot-Leyden crystals 
in the stools of amoebic dysentery cases, and the latter observer con¬ 
cluded that their presence was pathognomonic of an infection with 
E. Mstol/ytica. Thomson, J. G., and Robertson (1921) have pub¬ 
lished an account of observations which tend to confirm the earlier 
conclusions. It is possible that Charcot-Leyden crystals appear in 
any chronic ulcerative condition of the large intestine and that their 
association with E. histolytica is a result of the amoeba being the 
most frequent cause of such a condition. 

Amoebae, both in feces and in sections of intestinal ulcers and liver 
abscess, especially in cats, may contain numerous irregularly shaped 
bodies which appear to be chromotoid in nature. Sometimes they 
bear some resemblance to Charcot-Leyden crystals. 

Ash, in reporting an outbreak of amoebic dysentery in the Philip¬ 
pine Islands, stated that a comparison of laboratory findings with 
the clinical data led to the conclusion that some of these men suffered 
from bacillary dysentery, and that the endothelial macrophages were 
identified as E. histolytica, no significance having been placed upon 
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^1)6 general microecopical charact^ of the stools. The presence of 
-other species of amoebae, Blastocystis and the like, may have led to 
•confusion here. E. coli were recorded twice, while his own obaerva^ 
tions showed E. coli in from 10 to 26 per cent of the cases. 

Again, according to Wenyon, some observers have attempted to 
•discover a means of diagnosis in the microscopical appearance of 
^he cells in the stools of amoebic dysentery cases, but apart from the 
-amoeba, there is nothing characteristic of the condition. As a rule 
there occur a certain number of cells, including degenerating 
•epithelial cells, macrophages which have been discharged from the 
4 ilcers, and some pus cells. They are usually present in comparatively 
amall numbers, and it is only rarely that the stool contains the 
enormous numbers of cells usually seen in acute bacillary dysentery. 

In many cases it is impossible to decide whether the symptoms 
aomted are due entirely to the amoebae, or whether they are partly the 
result of secondary bacterial infection of the already damaged tissues, 
lit would be expected that an ulcerated intestine, though producing no 
symptoms, would be more liable than a healthy one to be irritated by 
diood or bacteria, and if diarrhea results from such irritation it is 
<lifficult to affirm that it is due to the amoebae, though many may 
nppear in the stool. 

If a section of t^e wall of an amo^ic abscess is examined, it will 
be seen that there is a gradual transition from normal tissue to the 
completely necrotic area on the surface of the abscess wall. The 
amoebae are found to be most numerous in what may be called the 
intermediate zone. On this account the examinaticm of the pus 
-which first discharges from an amoebic abscess of the liver may 
reveal no amoebae. After a day or two, when apparently the surface 
of the abscess is breaking away and being discharged, amoebae may 
Appear in the discharge in large numbers. These amoebae have the 
same character as the larger forms found in the intestinal ulcers. 

Haughwout, of the Philippine General Hospital (1919), stated 
that mixed infections of bacilli and E. histolytica are common in the 
Philippine Islands and that members of the staff of the Philippine 
-General Hospital are not in entire accord with authors who hold that 
cndamoebic dysentery does not become complicated by invasion of 
the amoebic ulcers in the intestinal wall by bacteria other than BacU- 
Um dyseiUericB with consequent evidence, in the stools, of an acute 
inflammatory process. They are inclined to support the statement 
made by Cowan and Miller (1918) that they doubt the existence of 
pure endamoebic infection to the. same extent as they are skeptical 
of the existence of chronic bacillary dysentery. “It is this factor 
that seems to us to inject an element of doubt into the otherwise ap> 
parently reliable method of cytodiagnosis as employed in the 
•dysenteries.” 
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Haughwout also states that the microscopic diagnosis of the stools 
of patients exhibiting dysenteric symptoms requires careful interpre¬ 
tation by an experienced worker, but believes that it is more to be 
relied upon than bacteriologic diagnosis under the methods and 
technic now available. He bases a diagnosis of ^damoebiasis upon 
the finding of trophozoites of E. histolytica containing erythrocytes, 
or the characteristic quadrinucleated cysts in the stool. The char¬ 
acter of the exudate, however, carried much weight. If the cellular 
elements of the stools are scanty in amount, or the stools have few 
leucocytes of the polymorphonuclear type or contain cells that show 
evidence of having undergone proteolytic digestion, he suspects 
endamoebiasis but suspends judgment until the E. histolytioa has been 
identified. 

Method of infection .—^According to Wenyon, from experiments 
on cats, there can be no doubt that human beings are infected by tbs 
ingestion of (^sts. While there is smne question as to the exact 
method of escape of the amoebae from their cysts and their later de¬ 
velopment, it is evident that invasion of the intestinal wall by the 
amoebae takes place rapidly. In the early stages of the infection the 
amoebae make their way to the base of the glands of the large in¬ 
testine. Here they multiply, and through pressure and possibly by 
the secretion of a toxin, they cause the cellular elements of the glands 
to degenerate and separate from one another. By this time the 
mouth of the gland has probably become blocked, and, if the adjacent 
glands over a small area of surface are all similarly involved, as is 
usually the case, a slightly raised yellowish nodule is produced. In 
the meantime, the amoebae have made their way into the inter- 
glandular connective tissue and a certain amount of necrotic material 
from broken-down cells has collected. In this condition the yellow 
nodule is really a small amoebic abscess of the mucosa. 

Very soon this abscess bursts into the lumen of the intestine, and 
the contents are discharged, resulting in the formation of a small 
undermined ulcer. The amtebae that escape in this manner invade 
other glands, causing the condition to spread, or they are passed in 
the feces with a certain amount of blood and mucus, which represents 
the discharge from the abscess. The infected portions of the intes¬ 
tine may be very limited, so that only a few scattered nodules are 
formed, or there may be a more or less continuous infedion of most 
of the glands. 

After rupture of the original abscess the ulcer so formed becomes 
gradually larger, the amoebse multiply in the base of the ulcer, and it 
extends over a larger area. They break through the muscularis 
mucosae, and extend into the submucous tissues, producing, eventually 
ulcers which may reach an inch or more in diameter. These ulcers, 
like the small ones originally formed, have undermined edges, and 
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become filled with mucoid materiftl, debris of cells, and asuBbe. It 
is probable that the plugs of mucus and blood which occur in the 
stools of amoebic dysentery cases represent the discharge frcmi these 
ulcers. These masses of mucus may corUain, enormoue mmibers of 
ameshce. At any time the amoebae discharged from the ulcers cfc 
glands may infect fresh areas, so that the large intestines of these 
cases may show every stage in the formation of the ulcers, from the 
smallest yellow nodules to large imdermined ulcers. 

Again, according to Wenyon, if the amosbie are multiplying rapidly 
in an infected individual and invading one portion of the large in¬ 
testine after another in rapid succession, the discharge from the 
ulcers is considerable, and much blood and mucus will appear in the 
stool, which becdmes of the characteristic dysenteric type. If the 
extension is not rapid, then only occasional plugs of mucus, which 
may or may not contain blood, are passed, and the individual may 
be quite unaware of his condition. The cases of rapid extension are 
r^arded as the acute ones, and the amoebe are all of the large tissue- 
invading form, many of which contain red blood corpuscles. In 
other cases where there is not rapid extension, though a considerable 
area of the wall must be involved owing to the enormous number of 
amoebse or their cysts which are passed in the feces, a state known as 
the carrier condition ” occurs. Exactly what happens in this condi¬ 
tion is not properly understood, for it is difficult to obtain perfectly 
fresh post-mortem material from these cases. It is not possible to 
reproduce the carrier condition in animals, in which infection either 
terminates fatally or disappears. 

Prophylaais. —^The prophylaxis of amoebic dysentery, as with other 
communicable diseases transmissible by intestinal discharges, sim¬ 
mers down to finger, flies, food, and feces, the chief of which is 
feces. It is to be remembered, however, that the cysts of E. histo¬ 
lytica do not increase outside the human host as do the BaidUm 
typhosm^ SpirUlAmi, cholera., etc. On the other hand, they are very 
resistant to high temperatures and more or less resistant to chemical 
disinfectants, though susceptible to putrefactive changes and desic¬ 
cation. 

In this connection it is to be noted that man contracts his infec- 
ti<m through accidental contact with feces containing the cysts and 
through ingesting the latter or through the eating of food or drinking 
of water contaminated with (^sts, as, for instance, cysts deposited 
by flies which have visited privies and eaten infected feces. These 
methods of dissemination emphasize the importance, as other inves¬ 
tigators have shown, of adopting such preventive measures of sani¬ 
tation as will exclude the flies from the feces, and also to safeguard 
the storage and disposal of the latter. 
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Wenyon and O’Connor concluded, after finding the cysts of E. his¬ 
tolytica in wild flies, that they may play some part in the carriage- 
and dissemination of the cysts. In this connection Stiles observes- 
that each stool containing protozoan cysts which is accessible to 
flies and to accidental personal contact remains a source of potential 
danger for several days. It has been foimd that temperature, mois¬ 
ture, and the rapidity with which putrefaction occurs are the chief 
factoi's which determine the length of life of the cysts in the stooL 
When putrefaction is rapid the cysts remain alive in the feces but a 
few days. But cysts of E. histolytica and other amcebse have been, 
found apparently viable at the end of a week. They remain alive- 
longer in formed stools than in soft or liquid specimens, as fermenta¬ 
tive changes take place more rapidly in the 'latter. It has been 
found that when stools containing protozoan cysts are washed to> 
reinove their putrefactive products, and contaminating bacteria and. 
distilled water then added, the cysts will remain apparently viable 
for months; also that the lower the temperature the longer the cysts 
survived, due to the inhibition of bacterial growth and of conse¬ 
quent putrefaction because of the low temperatures. How long the 
cjrsts remain infective after defecation has not been determined, but 
in view of experimental evidence that they remain viable for a long 
time, there is danger of their being infective for the »ime period. 
It is interesting to note that the cysts of E. histolytica appear to be 
viable as long as five days in 5 per cent formalin. 

According to Boeck (1921), the period of longevity of the intes¬ 
tinal protozoan cysts of man is directly related to the period of in- 
fectivity of the cysts, and the prophylaxis of protozoan infections. 
He carried out a series of experiments to determine the length of 
time protozoan cysts would remain viable after leaving the intestinal 
tract of the host. In these experiments those cysts were considered 
to be alive which did not stain in eosin solution and showed but little 
or no plasmolysis and little or no loss in I'efractility, while those 
cysts which stained in eosin solution or remained unstained, but were 
markedly degenerated, were held to be dead. It has been shown by 
Kuenen and Swellengrebel, and later by Boeck, that the presence of 
bacteria and the chemical products of putrefaction exert a deleterious 
influence upon the vitality of the cysts. To remove or reduce these 
factors the stools known to contain cysts in sufficient numbers were 
washed according to the following technique. 

The stool was immersed in distilled water and cimuninuted with a 
mechanical mixer. It was then strained through a couple of layers 
of bolting cloth which removed the coarse fecal matter. The filtrate 
was allowed to stand for a few hours, during which time the cysts 
fell to the bottom of the container. The supernatant fluid containing 
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bacteria and water-soluble putrefactive products was drawn off and 
more distilled water added. This pro<^ure was repeated several 
times until the supernatant fluid was no longer colored oi* turbid 
and then the cysts were transferred to a bottle with 50 to 100 cubib 
centimeters of distilled water, and kept in a cool place where the 
temperature varied from 12** to 22^ C. This low temperature in¬ 
hibited excessive bacterial growth and retarded putrefaction to the 
point that it might be considered negligible. 

The longevity studies were made upon the cysts which were kept 
under two different environmental conditions. Under the one, they 
were kept in their respective bottles, and under the other in vaseline 
slide preparations. In both instances the temperature, from 12° to 
22 ° C., was the same and they were neither exposed to sunlight nor 
kept in total darkness. 

As a result of these experiments, the cysts of E. histclyiica were 
found to be alive at the expiration of 153 days, and in the eosin 
stained wet preparations mounted on slides and sealed with vaseline 
at the end of 211 days. While the results of these observations did 
not reveal the actual length of life of the*cysts, they demonstrated 
that, under the conditions noted, the cysts remained viable for a 
considerable period of time. 

Other investigators have made observations on the longevity of 
the intestinal protozoan cysts of man, among them, Penfold, Wood¬ 
cock, and Drew (1916), who kept the cysts of E. histolytica alive in 
running water for 15 days; Thomson and Thomson (1916), who ob¬ 
served viable cysts of E, histolytica in moist feces after 16 days; and 
Wenyon and O’Connor (1917), who observed viable cysts of E. his¬ 
tolytica in moist feces after a month; but experiments were not con¬ 
ducted to ascertain if the viable cysts were infectious for man or 
laboratory animals. 

Root (1921) has shown that cysts of the human intestinal protozoa 
remain apparently viable for many hours in the intestine of the fly. 
It seems significant to point out that those cysts which survived long¬ 
est in the fly’s intestine were of the same species as those which were 
found to live the longest in the experiments and observations con¬ 
ducted by Boeck as given above. The period of survival of the cysts 
in the fly’s intestine was proportional to their longevity outside when 
immersed in distilled water, although the length of life of the cysts 
in the intestine was ever so much shorter. Root recovered viable 
cysts of E, histolytica after they had remained in the intestine of 
the fly for 49 hours. 

In a series of experiments to determine the thermal death point 
of protozoan cysts, Boeck (1921) placed viable cysts that had been 
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washed and kept in distilled water according to the tedinique 
employed in his viability observations in test tubes. The test tubes 
were placed in a water bath after a given temperature had been 
reached and kept there for five minutes. Precautions were always 
taken to maintain the pix^er temperature for the entire five minutes. 

In these experiments, with the aid of the eosin test of viabili^, 
the thermal death point for E. kistclytica was determined to be 
68 ** C. Boeck noted that the remarkable resistance of all the proto¬ 
zoan cysts to a high temperature is quite analogous to that of the 
q>OTes of bacteria. In both instances the thermal death point is much 
higher than that of their respective vegetative and nonspore bearing 
stage. 

Stiles has summed up prophylaxis in stating that while it is 
theoretically desirable that all carriers of E. MstoiyUea be given 
proper treatment, it is not feasible, as many carriers will remain 
undiscovered. When the pmod of viability of the cysts in the 
stools is considered, and also a similar period in the fly, which has 
fed upon feces containing cysts, one is at once impressed with the 
necessity of instituting tsuch sanitary methods as will destroy or 
safeguard the human excreta as soon as possible after defecation, and 
until its final disposal, to prevent the access of flies. Only through 
proper methods of fecal and sewage disposal to insure against 
acmdental human ingestion of the infective cysts does there seem 
to be practical hope in establishing prophylactic measures to control 
the spread of these protozoan infections, both those which are harm¬ 
less and those which are pathogenic. 

Boeck (1922) reported the results obtained from the examination 
of human excreta collected from 201 privies in a southern city. The 
examination was made to determine the extent of Endamceha kuto- 
lytica and other intestinal parasitic infections. The privies from 
which the samples of feces were collected belonged to negro families 
and were of four types, the concrete vault, can, surface, and L. B. S. 
The latter type predominated. It consists of a water-tight tank, 
barrel, or other container to receive and liquefy the excreta; a 
covered water-tight can, barrel, or other vessel to receive the effluent 
or outflow; a tight box with a self-closing lid; an antisplashing 
device; and a ventilating pipe. 
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The results of these examinations are given in the following table: 


Cates of infection 


Type of privy 

Total ntunbar of privies 
azamlned 

Enda. ooli 

■§ 

a 

H 

Intestinal protozoa 


> 

o 

P 

Nematoda 

Enda. histolytica 

1 

iS 

Chflomastiz 

Qiardia 

Cestoda taenia 

Ascaris 

Trioburls 

"I 

Q 

Concrata VAiilt . __ 

6 


2 

1 

1 





1 

1 

1 1 

Oommareial 

62 

6 

6 

3 j 

3 

IMH 

■n 

1 

3 

3 

4 

1 ^ 

SmiaM __ 

43 

4 

10 

2 

7 




4 

2 

1 

I 6 

L. B. 8. 

90 

9 

13 

4 

2 




30 

1 


ma 

Total. 

201 

18 

31 

10 

13 

1 

22 

I 

X 

37 

7 

6 

52 


‘ The significant result of this study was considered to be that at 
least 1 out of every 20 privies was a source from which E. histolytica 
mi^t be obtained by carriers, such as flies, for dissemination. Such 
conditions as these might help to explain the larger number of cases 
of amoebic dysentery in the Southern States as compared to the 
Northern States, in which there exist generally more efficient methods 
of excreta disposal. 

According to Boeck there is increasing evidence that the wild rat 
may become infected by eating feces containing the cysts of E. his¬ 
tolytica. It is claimed that in this animal the disease does not always 
develop into scute dysentery with marked ulcerative colitis, but may 
take on a chronic form with little or no symptomatology. The rat 
thus probably becomes a “ carrier ” and passes cysts of the amoebae 
in the feces. This evidence has been the result of the work of Lynch, 
Brug, and Kessel. The question as to whether the rat acts as a 
reservoir calls for further study. As the cysts of E. histolytica 
were found to be so prevalent and as they may be transported unaf¬ 
fected by flies that feed upon infected feces or by “carrier” rats, 
there is additional reason for making such privies as are necessary 
sanitary and fly proof and for providing proper and efficient sewage 
systems at the earliest possible moment consistent with local con¬ 
ditions. 

It would seem to be a comparatively simple procedure to eradicate 
amosbic dysentery for all time by making a thorough search for all 
carriers and curing them by appropriate treatment. The work of 
Stiles, Boeck, and others, however, indicates that this is far from 
ample owing to the expense involved and to the wide distribution 
of numbers of symptomless carriers. The situation is further com- 
86068—28 - ^15 
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plicated by the “carrier” stage in rats and possibly in other ani¬ 
mals. It has been found neither practical nor possible to give treat¬ 
ment on an extensiive scale to all carriers in civil life. 

In the naval service conditions are different. The human carrier 
is a potential source of infection and might lead to cmisiderable 
dissemination of the infection if called upon for field service. The 
feces of all recruits from the Southern States are examined at naval 
training stations for hookwoim infection, and this examination could 
be extended to include a search for carriers of E. histolytica. When 
carriers are found, treatment directed toward the elimination of the 
infection would be indicated, and this would lead to an opportunity 
to compare the results obtained by treatment with emetin with re¬ 
sults by treatment with the comparatively new drug, yatren. 

Yatren, under the name “ yatren purissimum No. 105,” is a combi¬ 
nation of iodine with oxyquinoline-sulphuric acid, with 20 per cent 
sodium bicarbonate, and has the formula CsH, 04 SNI with a molecu¬ 
lar weight of 351.03. It contains 28 per cent of iodine, which is 
held integral in the molecule. It is a finely divided canary yellow 
powder that keeps indefinitely when protected from light and mois¬ 
ture in blue-colored bottles. 

At ordinary temperatures it is soluble in 25 parts of water, becom¬ 
ing very soluble upon the addition of bicarbonate of soda. AH 
solutions of yatren give a green color reaction in the presence of irou. 

The first application of yatren, then in use in Germany as a 
general antiseptic, to the treatment of amoebic dysentery was made 
by Professor Miihlens and Doctor Menk of the Tropical Institute 
of Hamburg. Their report in 1921 of eight cases of amoebic dysen¬ 
tery treated by yatren is the starting point of all the literature on 
this subject. 

The outstanding properties of yatren are that it has a constant 
composition, which permits of an exact dosage and that, in spite of 
its great antiseptic power, it is nontoxic. In contradistinction to 
emetin, it does not have an accumulative action on the central nervous 
system nor on the striated or nonstriated muscle fibers. According 
to Manson-Bahr, it is now generally conceded that emetin injections, 
although temporarily successful, do not eradicate an amoebic infec¬ 
tion from the bowel even when administered in almost toxic doses. 
The occurrence of emetin-resistant forms has been quite familiar to 
tropical practitioners since the World War, and it is for this class 
of patients that yatren was originally introduced by Miihlens and 
Menk. Manson-Bahr, Travaglino, Eckert, de Langen, and Lichten¬ 
stein have given up to 8 grams of yatren per day by mouth without 
noting any untoward effects. It is not irritating to the gastrointcs- 
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tinal tract, and rectal injections may be reta.ined overnight without 
inconvenience. Muhlens and Menk have stated that when the dosage 
of the drug is increased, a transient diarrhea may be produced. 
This usually ceases in about two or three days without the necessity 
of stopping the administration of the drug. 

In the treatment of amoebic infections, yatren may be given in one 
of three ways; in pill form containing 0.25 gram, of which two are 
given twice daily; in cachet form of 0.5 gram, twice daily by mouth; 
or by enema of 200 cubic centimeters, containing 3 grams to 6 grams 
of the drug and given daily for from 8 to 14 consecutive days. For 
parenteral administration, it is used in the form of yatren-casein. 

The conclusion reached by Manson-Bahr and Morris (1925) was 
that yatren is of definite therapeutic value in the treatment of 
amoebic infections. Their cases, while limited in number, were all 
typical examples of the disease and the results obtained were appar¬ 
ently permanent. From the patient’s point of view, yatren therapy 
is more pleasant than any other yet evolved, the toxic effect has been 
almost negligible, and there has been no apparent necessity to restrict 
the patient’s diet unduly. They employed emetin bismuth iodide 
and its modification, emetin periodide, in cases that resisted treat¬ 
ment by emetin or yatren. 
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ARTICHOLEBA YACCIHATIOH 07 THE UNITED STATES MAEDTES AT 
SHANGHAI, CHINA, WITH NOTES ON LOCAL CONDITIONS 

By E. L. JoNBs, Commander, Medical Corps, United States Navy 

The purpose of this paper is to present compiled available statistical 
data which it is believed will be of interest to medical officers, especi¬ 
ally those who may find themselves on expeditionary duty in 
Shanghai or other oriental porta 

It has also been the purpose of the writer to present a broad 
survey of prevailing sanitary conditions and to give the treatment 
of cholera as practiced in Shanghai during a recent epidemic. 

It may be stated that the local statistics were obtained with great 
difficulty and that the statistical data regarding the native popula¬ 
tion are meager and incomplete, which probably accounts for the 
higher mortality rate reported for the foreign population. 

The population of Shanghai is estimated as follows: 


International Settlement, including floating population_ 848,000 

French Concession_ 165,000 

Chinese city and Nantao, including floating population_ 800,000 

Chapel and Faoshan district, estimated_ 200,000 

Pootung, including floating population_ 150,000 


Total_ 2,163,000 


The International Settlement (British) of Shanghai is located 
in latitude 31° 15' north and longitude 121° 29' east and has an 
elevation of but a few feet above sea level. The area included within 
the municipal limits is approximately 5,584 acres, or 8% square miles, 
with a density of population within the settlement of 749 persons 
per acre. The annual death rate is given as 20.1 per 1,000 for the 
foreign population and 15.3 per 1,000 for the Chinese. 

The number of inhabited houses and the population within and 
outside the limits of the settlement are reported as follows: 



1 

Within 

limits 

Outside 

limits 


Within 

limits 

Oatslda 

limits 

Inhabited houses: 

Foreign.. 

4,238 
i 69,060 

j 

> 1,743 
2,792 

Population (mean, 1926): 

Foreign..__ 

23,100 

802,700 

T,4«3 


Chinese. 

Chinese__j 




1 Houms on which rates are collected. 
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The commonicable diseases reportable to the public health depart¬ 
ment, Shanghai Municipal Council, are as follows: 


Smallpox. 

Scarlet fever. 

Diphtheria. 

Pulmonary tnbercDlosls. 
Leprosy. 

Inflnenxa. 

Cerebrospinal menlngltla 
Chlora. 

Typhoid fever. 
Paratyph<dd fever. 


Amcebic dysentery. 
Bacillary dysentery. 
Malaria. 

Babies. 

Anthrax. 

Plagne. 

Typhns fever. 

Relapsing fever. 
Encephalitis, lethargiqa. 
Beriberi. 


The admissions and deaths reported bv the isolation hospitals in 
Shanghai during the year 1926 are as follows: 



Foreigners 

Chinese 

1 

Admissions 

Deaths 

Admissions 

Deaths 

Smallpox.. 

70 

22 

104 

86 

Cholm...' 

48 

9 

321 

40 

0 

Choleraic diarrhea..... 

26 

e 

5 

Diphtheria_......... 

67 

4 

82 

11 

1 

Toberculoeis..... 

128 

39 

4 

Plagae... 

0 

6 

0 

0 

Measles. 

1 14 

0 

14 

1 

Relapsing fever.. 

0 

0 

3 

0 

Bedbert. 

0 

0 

0 

0 

Leprosy. 

0 

0 

0 

0 

Typhus fever... 

0 

0 

3 

0 

Hydrophobia. 

1 

1 

4 

3 

Cerebrospinal fever....... 

4 

3 

8 

6 

Influenra. 

0 

0 

3 

0 

Anthrax. 

3 

1 

1 

X 0 

Dysentery... 

89 

3 

81 

0 

Other diseases.... 

0 

0 

182 

4 

Contacts.| 

8 

1 

1 

99 

0 

Toua.i 

1 

460 

89 1 

914 

1 101 


While on board the U. S. S. Chaumont en route to China in Feb¬ 
ruary, 1927, both officers and men of the Fourth Regiment, United 
States Marine Corps, were vaccinated against smallpox lind given 
antityphoid inoculations. The number vaccinated and inoculated 
was almost 100 per cent of the total number in the regiment, as few 
had been vaccinated within the preceding year. 

The regiment made a hurried landing from the U. S. S. Chawmont 
on March 21, 1927, and the men went immediately to widely sepa¬ 
rated billets located in the International Settlement in Shanghai. 
Since the arrival of the troops in the billets all water for drinking 
purposes has been either boiled, chlorinated, or filtered through a 
high-pressure filter, Berkefeld type, before being used. The water 
supply for the International Settlement is furnished by the Shanghai 
waterworks. It is taken from the Whangpoo River. This river is 
anything but clean, as the city is built up to the water’s edge on both 
banks and numerous ships of all nations, men-of-war, merchant 
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ships, and numberless small craft lie at anchor on or ply its bo^mu 
After treatment at the water plant and before delivery into the 
city’s water mains for human consumption, the water is chlorinated. 
The chlorine content of the treated water, as determined from main 
in the central district, is from 0.02 to 0.03 part of free chlorine 
per million. Nitrate, nitrite, and bacterial contents fluctuate often, 
but at all times, unless otherwise cautioned, the Shanghai municipal 
laboratory considers the water fit for drinking purposes. Owing, 
however, to the occasional occurrence of local contamination from 
waterlogged soil, brought about by damage to the water mains dur¬ 
ing road repairs or from pipes laid at shallow depths and broken 
because of the heavy traffic in the streets, the city board of health 
recommends that the water be boiled or filtered through a germ- 
proof filter before being used for drinking purposes. The candle 
of the filter should be cleaned and boiled once a week. 

With tw'o exceptions, only the bucket latrine method of sewage 
disposal has been available. In Shanghai the prevailing methods 
of sewage disposal are bucket latrines, open latrines, open sewers 
(ditches), and in the settlements, in addition to these, there are cess¬ 
pools and a modern sewerage system. The latter does not reach all 
parts of the settlement, nor does the property owner always take 
advantage of the opportunity to install modem plumbing in his 
house. The municipal coimcil, in addition to its underground sew¬ 
erage system, maintains wagons for the emptying and carrying away 
of the contents of cesspools. This service is performed once a day, 
or more often if necessary. The municipal council realizes a large 
revenue from the sale of night soil. In some instances, however, it 
has been noted that the contents of cesspools were pumped at night 
into the street gutters. Not to mention the unpleasant odors in warm 
weather, conditions such as these become a menace to the public 
health because of the breeding of flies and mosquitoes and the possi¬ 
bility of the dissemination of communicable diseases, especially by 
flies. Sanitary orders were published and are kept posted on all 
bulletin boards. All garbage and rubbish is collected, deposited in 
a designated place, and removed once a day or oftener. The latrines 
are policed by “ coolies ” employed for this purpose and deodorants 
and disinfectants freely used. 

In May, wdth the oncoming of warm weather, fly and mosquito 
prevention had to be undertaken. Wherever practicable all standing 
water was either drained or oiled and open sewers in the vicinity of 
billets kept oiled. Strict camp cleanliness was observed, the galleys, 
kitchens, and living quarters were screened, and lime and chloride 
of lime was freely used as required. 

The Public Health Department of the Shanghai Municipal Council 
carries on an intensive and extensive antifly and antimosquito earn¬ 
ed by 
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paign during the summer months. These pests, especially flies, may 
be expected in hordes during the mctreme hot weather and monsoon 
period in August. At this time a large green fly, which is frequently 
found in latrines, is very prevalent. There is a great deal of rain 
in Shanghai during both the spring and the summer months, with 
an average annual precipitation of 44.88 inches. 

The three venereal diseases, as has been frequently observed, are 
very prevalent in all parts of China. Entamoebic and bacillary dys* 
enterics are common the year around, and in summer, malaria, the 
diarrheas, and typhoid fever are prevalent. 

For the period March 21 to October 16,1927, the average strength 
of the Fourth Regiment, United States Marine Corps, was 1,600. 
The total admissions were 638, which gives an annual rate of 746.46 
per 1,000. Of these admissions, 604, or 706.68 per 1,000, were for 
disease and 34, or 39.78 per 1,000, for injuries. 

The admissions for communicable diseases, together with the an¬ 
nual rate per 1,000 for the period, are given jn the following table: 


Communicable disease 

Number 
of admis¬ 
sions 

Annual 
rate per 
1,000 

Angina, Vinomt's....— 

2 

2.34 

Bronchitis, acute.._ 

8 

9.36 

Catarrhal favar ________ 

30 

3A10 

German measles_ 

11 

12.87 

Inflnenra_ 

3 

3.61 

Malaria_ 

9 

10.53 

MaaftlM_ _ _ _ _ 

8 

9.36 

Mumps____ 

06 

77.22 

Pneumonia, lobar_ 

2 

2.34 

Relapsing few.. 

1 

1.17 



Communicable disease 

Number 
of admis¬ 
sions 

Annual 
rate per 
1,000 

Tuberculosis. 

3 

3.51 

Diarrhea, flagellate. 

2 

2.34 

Dysentery: 



Bacillary... 

1 

1.17 

Entamoabic...... 

2 

2.34 

Venereal disease: 



Chancroid. 

213 

249.21 

Gonococcus. 

101 

118.17 

Syphilis. 

36 

! 

42.12 


Measles and mumps were present and common colds were of fre¬ 
quent occurrence among the personnel of the regiment during the 
spring months. The first case of mumps developed while the regi¬ 
ment was on board the Chaumont en route to China. Two cases of 
lobar pneumonia were treated. 

Amoebic dysentery, apparently contracted in Shanghai, developed 
in two of the men, and two others were operated upon at the 
Shanghai General Hospital for abscess of the liver. In both of these 
cases the abscess was attributed to an infection with the Entamoeba 
hiatolyticai as the patients gave a history of a previous attack of 
diarrhea, but neither had received treatment for amoebic dysentery 
and all laboratory findings were negative. 

During the summer months, especially July and August, cases of 
acute enteritis, some of which later proved to be bacillary dysentery, 
were common. According to the chief pathologist of the Public 
Health Department, Shanghai Municipal Council, the Flexner type 
of BacUl/ut dysenterioB is more frequently recovered there from cases 
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of bacillary dysentery. The Shiga type was more prevalent in 1927 
than in previous years, the proportion being Flezner type, 2, to 
Shiga type, 1. Antidysenteric serum was given to all patients with 
diarrhea, and emetin to those showing s}nnptoms of flagellate 
diaiThea and amoebic dysentery. One patient waa admitted with 
relapsing fever. The disease in this case responded rapidly to treat¬ 
ment with neoarsphenamine. Two patients were admitted with symp¬ 
toms of dementia precox. 

Acute appendicitis of the fulminating type has been relatively 
common. Thirteen patients were operated upon for this condition 
and two for inguinal hernia during the period from March 21 to 
October 16, 1927. 

Asiatic cholera has been epidemic in certain parts of China, 
including Shanghai, during the year 1927. It has been prevalent in 
Shanghai on 14 different occasions during the past 24 years, in 7 
of which it reached epidemic proportions There is no recorded 
evidence, however, of cyclical periodicity. The term “ epidemic ” 
is applied in Shanghai when at least three cases of cholera develop 
daily over a period of seven days. The disease has been recorded 
in other parts of China when absent in Shanghai. This disease, 
which may be expected with the opening of the melon season, occurs 
in Shanghai as early as June and as late as August. Chinese mer¬ 
chants offer cut melons for sale on the streets where they are exposed 
to flies and are seldom, if ever, protected against contamination 
flies or other insects. In this connection it is of interest to note the 
experience related by Scott, of the United States Army, at Tientsin, 
China, in 1924. He stated that they had some early difficulty in 
keeping lettuce out of the Army compounds, but that they had no 
difficulty with the very luscious-looking melons that appear in the 
markets during the month of August. The reason ascribed was that 
during the previous summer three of the men belonging to one of the 
companies were taken sick with cholera, and two of them died. It 
was said that the cause of the infection had been traced to the eating 
of an “ injected melon.” It appears that some of the Chinese garden¬ 
ers inject their melons, while still on the vine and a few days prior to 
cutting, with one or two syringefuls of a suspension of human fecea 
in water. It is claimed by the gardeners that these injections appear 
to fatten the melons and render them more “ tasty.” As one does not 
know ordinarily whether a given melon is an injected one or not, they 
are best used for ornamental purposes only. 

Cholera is more prevalent among the Chinese population, and is 
probably transmitted by food or drink infected directly or indirectly 
by the excreta from a previous case. The preventive measures are: 
Proper disposal of feces (primitive methods are conducive to the 
spread of cholera); control of fly breeding; protection of food and 
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persons from iSies and other insects and from vermin; supervision of 
food and water supply; publicity; education: individual effort; and 
anticholera inoculations. 

The policy of the Public Health Department of the Shanghai 
Municipal Council is as follows: 

(a) An intensive publicity and educational campaign. 

(b) The provision of free anticholera vaccination for Chinese and 
indigent foreigners. 

(o) The periodic examination of water supplies from sources out¬ 
side of the settlement. 

During the 1926 epidemic it was found that the Chapei water 
supply, taken from Soochow Creek, even more filthy than the Whang- 
poo Biver, was infected with the SpirUUun cholera. In keeping 
with the above policy, the Shanghai public health authorities ad¬ 
ministered anticholera vaccine to all members of the local police 
force, to whom 1,320 sets of the vaccine were issued during the 
epidemic of 1926. 

The British military forces and the United States Marine Corps 
personnel stationed in Shanghai were given anticholera inoculations 
during the current season. For the United States forces the inocu¬ 
lation of the Fourth Regiment, with a strength of 1,500 men, was 
completed on June 29, 1927, and at the same time 190 men of the 
brigade troops were given their first injection. During the time 
the inoculations were given to the troops a number of the members of 
officers’ families residing in Shanghai came to the regimental hos¬ 
pital and requested anticholera vaccination. 

The vaccine used in this series of inoculations was made in the 
laboratory of the Public Health Department of Shanghai Municipal 
Council. In its preparation two strains of the Spirillum cholera 
were used. One strain, the Spirillum cholera (Jenkins) from the 
national collection of type cultures, was obtained from the Lister 
Institute, London, England, on March 9, 1927, and the other was a 
local strain that had been isolated in 1925. 

The microorganisms were cultured on agar for a period of 24 
hours, and the growth was then washed off with a saline solution 
containing 1 per cent of phenol. The bacterial suspension thus ob¬ 
tained was incubated at 37® C. for a period of 24 hours, after which 
it was counted and diluted so that each cubic centimeter would 
contain approximately 4,000,000,000 cholera spirilla. The vaccine 
was then sterilized by heat and its sterility tested by laboratory 
methods and further tested by administration to convicts in the mu¬ 
nicipal jail. Serum obtained from the blood of these convicts, taken 
10 days after the second and last injection, showed agglutination of 
cultures of cholera spirilla in dilutions ranging from 1 to 80 to 1 
to 2,000. Owing to lack of time, agglutination reactions were not 
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made with the blood sera from members of the Marine Corps per¬ 
sonnel, before or after the inoculations. 

Each course of the anticholera vaccination consisted of two injec¬ 
tions. The first injection consisted of one-half cubic centimeter 
and the second dose 1 cubic centimeter of a vaccine that contained 
approximately 4,000,000,000 killed cholera spirilla in each cubic 
centimeter. The injections were given at from 7 to 10 day intervals. 

The great majority of the men who received the anticholera inocu¬ 
lations showed no reaction whatever, and no serious reactions were 
encountered in any of the patients. The only stymptoms that were 
observed were those that might be expected to result from such 
prophylactic procedures, and were in general much less severe than 
those experienced after antityphoid inoculations. There appeared 
to be no difference in the effects or the frequency of reactions in the 
individuals after the first or second dose. 

Both officers and men submitted to these inoculations cheerfully, 
the state of mind being, no doubt, to take advantage of any protec¬ 
tion against an attack of cholera. Only four oflScers failed to report 
for vaccination, and it could not be said that these officers refused 
the inoculations, as they stated that they did not want the injectimis 
unless they were actually exposed to infection. Many, however, were 
more or less skeptical as to the protection given. As far as the 
available statistics show at the present time, cholera vaccination is 
of distinct value. This has been the judgment of those who have 
scrutinized Haffkine’s immunization experiments, as well as those 
who have observed more recent Army experiences. Cholera vacci¬ 
nation naturally is of relative value only, just as is the case in 
typhoid vaccination. Some claim three to six months’ immuniza¬ 
tion and further state, if complete protection is not afforded, the 
course of the disease is favorably modified. Vaccination certainly 
should be repeated every cholera season. 

The first case of cholera of the current outbreak was reported 
as having occurred on June 15, 1927, and the epidemic does not 
appear to have become very widespread. Seven cases have been 
notified among foreigners, and 79 deaths among Chinese have been 
reported by the commissioner of public health, Shanghai Municipal 
Council, up to October 15, 1927. 

Treattnent .—^During the 1926 epidemic of cholera at Shanghai the 
routine treatment given was as follows: Upon admission, if the con¬ 
dition of the patient was not too severe, a bath was given first, fol¬ 
lowing which the temperature (by axilla), pulse, respiration, and 
blood pressure were taken. Then a hyi)odermic of one-one hundredth 
grain of atropin, followed by an intravenous injection of Sir Leonard 
Roger’s hypertonic saline, at about the rectal temperature, was given 
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each patient. The amount of saline given varied with the individual, 
but from 2 to 14 pints were given, with an average in each case of 4 
pints. In any event, sufficient saline solution was given to produce 
a firm pulse and blood pressure above 100 millimeters Hg. The fol* 
lowing formulas were frequently used for intravenous medication; 
Sir Boger’s saline solution: 


Sodium cbloride-120 grains. 

Calcium chloride_ 4 grains. 

Potassium dhlorlde_ 6 grains. 

Water to 1 pint. 

Alkaline solution: 

Sodium chloride_ 13 grains. 


Sodium bicarbonate-5 ounces, 50 grains. 

Water to 20 ounces. 

For drinking purposes a solution of potassium permanganate (1 to 
4 grains to a pint of water) was administered and continued until the 
stools began to form. Mistura bismuthi was given every four hours 
for vomiting, and morphine was given in a few cases, mostly opium 
takers, where the pain caused much distress. 

It was found that acetone bodies were present in about one-third of 
the cases, while albumen was present in about one-half, almost from 
the beginning. A 2 per cent solution of sodium bicarbonate was 
given to all patients to drink who showed positive acetonuria. It 
was also found feasible to give the alkaline solution mixed with the 
potassium permanganate solution in equal parts and 1 pint of the stock 
alkaline solution, given intravenously, with 3 pints of Roger’s saline, 
to be repeated if further symptoms of acidosis appeared. 

As might be expected, with a blood pressure below 70 millimeters 
Hg the chances of recovery were slight and the diastolic pressure 
was too low in most cases to be of any value. 

CoNOLUaiONS 

1. The mortality was 12.45 per cent of all cases. 

2. The very old, the very yoimg, and pregnant women have least 
chance of recovery. 

3. Over one-half the deaths occurred before the patients had been 
in the hospital 24 hours, and seven-sixteenths of them before 12 hours 
had elapsed, thus giving little opportunity for adequate treatment. 

4. Sixty-five per cent of all the cases treated came from outside the 
settlement. 

5. Cases occurring in September and October were of a more severe 
type than those occurring in July and August. 

6. That acidosis, and later uremia, usually occurred after the fifth 
day of the disease and, therefore, that no patient should leave the 
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hospital until at least 10 days have elapsed after the onset of 
symptoms. 

Editor’s note. —A. M. Larsen, Medical Corps, United States Navy, 
the force medical officer of the Yangtze patrol, reports that the crew 
of the flagship U. S. S. leab^^ were given anticholera vaccination, 
presumably during the summer of 1927, but the exact time was not 
stated. The total number on board the ship, 118 members of the * 
crew and 32 others, or a total of 150, were vaccinated. All persons 
readily acquiesced to vaccination and were anxious to comply for 
their own protection. 

The vaccine used was procured from the United States naval 
medical supply depot, Canacao, P. I., but the method followed in 
preparing the vaccine and the number of bacteria per cubic centi¬ 
meter were not known. Eadi course consisted of two injections of 
1 cubic centimeter each, with an interval of one week between doses. 
On account of lack of facilities on board the U. S. S. ladbdy no 
agglutination reactiims were made with the patients’ sera before or 
after inoculation. 

One slight reaction was reported. In this case the patient’s tm- 
perature reached 100.2° F. and he experienced a feeling of malaise 
which lasted but two or three hours. No other reactions were noted. 

The force medical officer stated that cholera was endemic along the 
Yangtze River Valley during the spring, summer, and early fall of 
1927, but that there were no extensive epidemics during the year. 
The exact number of cases which occurred among the native popula¬ 
tion living along the river was either unknown or not obtainable. 

• The report of the Public Health Department of the Shanghai 
Municipal Council, giving the number of cases and deaths occurring 
among the native and foreign population of the city, is as follows: 



Notifications 

Confirmations 

Deaths 


1928 

1927 

1926 

1927 

1936 

1927 

Foreign: 

International Settlement._i 

37 

10 

29 

7 

7 

4 

French concession..________ 

11 

8 


1 


Chinese territory___ 

22 

5 

15 

3 

5 

3 

No address __ ___ 

6 


5 










Total. 

76 

15 

67 

10 

13 

7 



Chinese: 

International Settlement. 

1,165 

435 ) 



1 366 1 

194 

French concession.._____ 

231 

204 j 



» 78 ' 

1 <26 

Chinese territory—.....i 

1,518 

226 

644 



281 

1 122 

No address........ 

65 



22 

; 10 





Total......-. 

3,140 

1,348 I 



747 

252 






* 173 reported without medical certificate. 

118 reported without medical certificate. 

» 2 reported by French authorities. 

< I reported by French authorities. 

Confirmed in municipal laboratory; First, foreign, August 22 ; Chinese, June 19. Final, 
foreign, September 24, Chinese, October 30. 
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Takano, Ohtsubo, and Xnouye (1926), in their monograph entitled 
“ Studies of Cholera in Japan,” published by the health organization 
of the League of Nations, state that because Japan has been fre¬ 
quently invaded by cholera, preventive measures have been studied 
attentively and considerable literature has accumulated, in the 
Japanese language, upon this subject. During the epidemic of 1902 
in Kobe, prophylactic inoculations of cholera were undertaken upon 
a large scale in that country for the first time. 

“Out of a population of 1,778,320 in the Hyogo prefecture, 77,907 
persons were inoculated. The vaccine was prepared according to 
Colic’s method and 1 cubic centimeter of it was the dose for one 
injection. The reactions were very mild. The highest fever was 38® 
C. and chills or shiverings were rarely observed; some local tender¬ 
ness developed five to six hours after the injection, but neither swell¬ 
ing nor redness was marked and they disappeared in three days. 
Very occasionally there were urticarial eruptions. Pplyuria was 
noted, and slight diarrhea on the day following inoculation occurred 
in 10 per cent of the persons vaccinated. Nausea and vomiting were 
very rare. 

“Of 1,183 cholera cases among those uninoculated, 882 died, a case 
mortality rate of 74.5 per cent. Of the 43 patients among those who 
had been inoculated, 17 died, a mortality rate of 39.5 per cent. The 
immunity conferred was not absolute, but the rate of infection and 
the case mortality rate were both greatly decreased. Better results 
might have been obtained by an increase in the dose of the vaccine. 

“Since then cholera vaccines have been used at each epidemic. 
The vaccine is still prepared by Golle’s method. The cholera vibrio, 
grown on an agar mediiun, is suspended in physiological salt solu¬ 
tion and heated at 60° C. for 30 minutes, and diluted so that 1 cubic 
centimeter contains 2 milligrams of the organism. Two injections 
of 1 cubic centimeter and 2 cubic centimeters are given at an interval 
of seven days. The vaccine contains 0.5 per cent of carbolic acid. 

“Tsugane (1916) inoculated 412 students in the Okura Commercial 
School. A certain amount of pain, swelling, and redness followed the 
injection. There was slight or moderate fever, headache, and general 
malaise in 45 per cent; 7 per cent of these had a rise of temperature 
above 39° C., with abdominal pains and diarrhea, and were confined 
to bed. One of these cases developed serious heart-failure symptoms. 
Tsugane concluded that, even with sensitized vaccine, a considerable 
reaction may be produced dependent upon the state of health of the 
subject 

‘^Igarashi and Tanaka (1917) injected with sensitized and heated 
vacdnes, respectively, 51 persons employed, and living under the 
same conditions, in the Komagome Isolation Hospital, and the agglu¬ 
tinins and bacteriolysins in the serum of these persons were tested. 
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The first group of 27 persons each received two doses of 1 cubic 
centimeter and 2 cubic centimeters of the heated vaccine containing 
2 milligrams of the organism in each cubic centimeter at an interval 
of seven days. The second group of eight persons received three 
doses of the heated vaccine, containing 1.5 milligrams of the organ¬ 
ism in each cubic centimeter. They received 0.5 cubic centimeter, 

1.5 cubic centimeters and 2 cubic centimeters at intervals of four 
days and seven days, respectively. The third group of 16 received 
1 cubic centimeter and 2 cubic centimeters of the sensitized vaccine, 
containing 2 milligrams per cubic centimeter, at an interval of four 
days. The vaccines were supplied by the Government Institute and 
the Kitasato Institute. The results showed that two weeks after 
the second injection of the heated vaccine antibodies present in the 
blood were comparable in amount to that found in recovered cholera 
patients. Antibody formation in the serum of recovered patients, 
however, bears no constant relationship to the severity of the illness. 
Some carriers have as much antibodies in their blood as I’ecovered 
cholera patients. They also found that sensitized vaccine does not 
produce antibodies any quicker than does heated vaccine, and the 
amount produced is also less. In the majority of cases the forma¬ 
tion of antibodies reaches its height between the fourteenth and 
twenty-first day after the injection of the vaccine. 

“ Yabe (1917) made an observation on 300,000 people who received 
sensitized vaccine during the cholera epidemic of 1916, and he found 
that the reactions in all cases were very mild and there were no 
serious reactions or complications: 80 to 95 per cent had very slight 
local pain or no reaction at all, and nearly aU—certainly more than 
98 per cent—^were able to continue their work without interruption.” 

Following the first extensive use of preventive vaccination against 
cholera at Kobe in 1902, the use of anticholera vaccine has been 
encouraged in the presence of an epidemic. “ The results of the pre¬ 
ventive inoculation are difficult to ascertain with any accuracy. It 
is true that in animal-experiments injection of cholera vaccine confers 
a certain resistance against infection, and inoculated human beings 
develop in the body certain evidence of immunity, but it is a ques¬ 
tion how effective it is in preventing a natural infection. The results 
of the preventive inoculation in 1902 at Kobe indicated that the 
infection rate of the inoculated was low, as was the case in the mor¬ 
tality rate of such cases as occurred. It is very difficult, however, 
to compare the infection rate for those who have and those who 
have not been vaccinated, respectively. Whether preventive inocula¬ 
tion is carried out or not, an epidemic of cholera in Japan does not 
last long. As a rule, when preventive inoculation is extensively 
practiced the epidemic is at its height. Consequently there is a ten¬ 
dency to overestimate the value of preventive inoculation. To obtain 
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imassailable results, it would be necessary to divide the population 
of a certain area into two parts, both living under comparable con- 
ditions, and submit one group to inoculation, leaving the other unin- 
oculsted. Such a procedure is very difficult to carry out in practica 

‘‘Although in Japan preventive inoculation has been practiced for 
a long time, there are no data that enable one to estimate the amount 
of protection conferred. Furthermore, the virulence of cholera 
differs in different epidemics as well as at the beginning and the 
end of an epidemic. It is generally admitted, however, that vaoci- 
nation diminishes the risk of infection and the risk of a fatal issue 
sdiould the disease be contracted. 

“In 1916, when sensitized vaccine was first brought into use, 
ITabe made statistical observations on 300,000 people who had been 
inoculated with it. The number of persons inoculated in the early 
part of the epidemic, including those who were exposed occupa¬ 
tionally as well as others, was, in Tokyo, 238,936, or 10.64 per cent 
of the population (2,244,796) and in the suburbs 61,988, or 7.64 per 
cent of the population (811,160). In the city there were cholera 
patients among those who had been inoculated (0.13 per 10,000 
inoculated persons) and 372 cases among the uninoculated (1.85 
per 10,000 uninoculated persons). In the suburbs no case occurred 
among the inoculated and 229 cases among the uninoculated (3.09 
per 10,000). Thus, when the city and suburbs are combined, the rate 
of contraction among the inoculated is but one twenty-fifth of that 
among the uninoculated. Murata (1902) stated that the £hree 
patients found among the inoculated had not received the complete 
course of inoculations. The course consisted of two inoculations of 
2 milligrams and 4 milligrams, respectively—the patients in ques< 
tion, for one reason or another, had received only one-third to one* 
fifth of the usual dose. 

“ In addition to such statistical studies as the foregoing, there are 
many cases which prove the efficacy of sensitized vaccine. For in¬ 
stance, in a family, the one member who had not received the inocu¬ 
lation contracted the disease, while the others escaped; in a factory, 
cholera patients appeared only among the uninoculated; no case was 
reported in a ward in Tokyo where preventive inoculation had been 
widely practiced, or in another ward, where 29.15 per cent of the 
population had been inoculated, while among the uninoculated, 18 
cases were reported. Such cases afford the best direct evidence of 
the value of cholera vaccination. 

“ Sukegawa’s report on the results obtained by preventive inocula¬ 
tion with sensitized vaccine in Kanagawa in 1916 is testimony to the 
efficacy of the procedure. There was no case of cholera among inocu¬ 
lated persons living on boats and in slum districts, but there were 
several cases of cholera among those who were uninoculated. 
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In spite of the fact that the inoculation on this occasion was car¬ 
ried out extensively among those who were most exposed to ini^tion, 
the majority of the cases were found among the uninoculated—the 
case mortality rate among the uninoculated was 74.11 per cent, while 
among the inoculated who contracted the disease five days or more 
after inoculation it was 35.71 per cent. 

^‘According to observations made in Osaka by Normura, Sotoma, 
and Harata at the time of the epidemic of 1920, 816,343 persons were 
inoculated between June 14 and October 30, and of these 559,026 
perk>n3 received the second inoculation. Thus 66 per cent of the 
entire population of Osaka was inoculated and 45 per cent received 
two injections. The number of cases and deaths that occurred and 
the death rates were as follows: 



Number un¬ 
inoculated 

One inocu¬ 
lation 

Two inocu¬ 
lations 

Number of persons. 

436,208 

340 

231,641 

28 

380,307 

11 

Number of patients.__-. 

Per 100,000 population..... 

77.73 

12.00 

2.80 

Deaths...... 

44 

11 

2 

Per 1(X),000 population......... 

33.25 

4.73 

0.52 

Deaths per 100 patients______ 

42.38 

1 

39.28 

1&18 



“ Shikata (1919) carried out preventive inoculations on 7,443 sol¬ 
diers in the Seventh Division. He mentioned as reactions following 
inoculation perspiration and cutaneous eruptions. Nomura and 
Nagashima reported the rates of contraction and carrier rate to be 
lower among the inoculated than among the uninoculated. Yasutomi 
(1921) reported that about the same degree of immunity may be 
conferred by inoculation with a sensitized vaccine as by an attack 
of the disease and that this immunity lasts more than six months. 
According to Sakai, the agglutinin reaction of carriers is increased 
by vaccination in some cases, while in others the influence is only 
slight. Mizoguchi stated that when an epidemic of cholera necesa- 
tates the vaccination of tuberculous patients, normal doses may be 
given in mild cases, but in severe cases the first dose should be re¬ 
duced, and subsequent doses be determined by the severity of the 
reaction following the first inoculation.’’ 

Takano, Ohtsuba, and Inouye state that when the cholera vibrio 
is introduced into Japan it appears to be influenced by the climate 
and soil and loses its virulence so that it no longer is capable of 
causing an epidemic the following year. The existence-of winter 
cholera in Japan indicates that the cholera vibrio is able to survive 
the winter, but it is very rare that the microorganism becomes the 
source of another epidemic after surviving the coldest weather of 
February. 
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The fatality rate of cholera mrdinarily is from 60 to 70 per cent, 
and sometimes even greater, but in Japan, according to the above 
authors, there have been rates as low as 60 to 60 per cent and in a 
few instances even below 60 per cent. The rate appears to be great¬ 
est when the disease is newly imported, llie fatality rate is rather 
low in a year in which there are but a few sporadic cases fellowing 
an epidemic. 

They also state that cholera patients and carriers not only spread 
the di^ase on land and in ports but they pollute the sea water as well, 
and that it has been experimentally proved that the cholera vibrio, 
when thrown into sea water, will survive for a certain period of time. 
Nogami (1902) found that the vibrio survived for 3 to 4 days when 
kept at a temperature of 37** C., in the ice chest for from 9 to 10 days, 
and in sterilized sea water kept at 37^ C. for from 30 to 42 days. 

One of the most important measures against cholera in Japan, 
therefore, is the observation of fishermen, boatmen, and examination 
of sea fish and shells. The measures taken at the time of an epidemic 
include the prohibition of the transportation of fish, sanitary im¬ 
provements of fish markets, preventive inoculation, forbidding the 
knowing of fecal and vomited material into the sea, the supply of a 
pure drinking water, and educational measures stressing the danger 
of eating raw fish and uncooked vegetables. 
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AH OVTBBSAK OF MALARIA AMOVO THB CIVXLIAN POPULATION QP 

OLONOAPO, P. L 

By J. H. Bobbins, Llentenant Commander, Medical Corps, United States Navy 

On February 13, 1927, a native with symptoms of malaria was 
admitted to the Camilla Simpson Hospital for natives, located in the 
town of Olongapo, P. I., and one week later four additional patients 
were admitted with the same disease. This led to an investigation of 
the situation by the medical officer attached to the United States 
naval station, which is adjacent to and south of the native town. It 
was learned that during the dry season of each year a large number 
of cases of malaria appeared among the natives of this section, 
together with an occasional case among the naval personnel attached 
to this station. 

86068—28-^16 
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The topography of the naval reservation is conducive to the prolific 
breeding of all varieties of mosquitoes. A large area, most of which 
is a salt-water mardi, affected by the tide, spreads immediately inluid 
from the station and the native town, while “farther to the east the 
Santa Rita Valley extends inland several miles from this marsh. 
Along the Santa Rita River, which flows through a very tortuous 
course along this valley, there are areas of slack water unaffected by 
the tide and a large number of fresh-water pools. 

The naval reservation covers an area of about 64 square miles, the 
greater part of which is extremely hiUy, while the naval station 
proper, the town of Olongapo, and the barrios of Kalalake, Asinan, 
Tapinac, Baak Baak, and Santa Rita are situated on low-lying land 
extending from the bay inland up the Santa Rita Valley. This area 
is roughly triangular in shape, with its apex on the northeastern side 
of a resort frequented by naval personnel and popularly known as 
Gordon’s farm, located about 5 miles east of the naval station. The 
northern side of the reservation is bounded by the Santa Rita River, 
the eastern side by the foothills of the Zambales Mountains, and the 
other side by branches of Subig Bay. This area is approximately 2 
miles across at its base and 4 or 5 miles long. It is subject to the 
tides and contains a large amount of marsh in which there are several 
fish ti'aps. 

At Gordon’s farm there is an open-air cabaret that is frequented 
by many of the enlisted personnel from the naval station and from 
the ships that undergo periodic overhaul and dry-docking at the 
station. There are about 12 bailarinas, native dancing girls, em¬ 
ployed by the managers of this cabaret. They come principally 
from Manila, P. I., and their residence at this resort is of a tem¬ 
porary nature. Three miles from the naval station proper is another 
cabaret called Tia Juana, which is similar to the one at Gordon’s 
farm and located on the same road. About the same number of 
bailarinas are also employed at this place. Both of these cabarets 
are located on the banks of the Santa Rita River, are more or less 
surrounded by woods and underbrush, and are near large pools 
formed in the river bed during the seasons in which there is little 
or no rainfall. 

During the month of February, 1927, 12 patients with malaria 
were admitted to the Camilla Simpson Hospital, all but one of 
whom were bailarinas from Gordon’s farm. The single exception 
was a taxicab driver who lived in the town of Olongapo and spent 
several hours each night at Gordon’s farm. Practically all of the 
bailarinas admitted to the hospital gave a history of previous attacks 
of malaria and had enlarged spleens extending from one to four 
fingers’ breadth below the costal margin. During the following 
month, March, 1926,41 cases of malaria were admitted. Of these, 18 
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came from the vicinity of Gordon’s farm, and the remainder, or 23 
cases, from various parts of the naval reservation. In addition to 
the cases noted above, there were 47 patients with malaria admitted 
to the hospital during the month of April, 19 in May, and 21 in 
June. The records at the hospital do not show the number of cases 
of malaria admitted during previous years. 

The number of cases occurring in the different barrios, by montlis, 
is as follows; 



Blood smears were made in all of the 146 cases noted in the above 
table and the parasite of benign tertian malaria, the Plasmodiuvi 
vivax, was found in 115 cases; the malignant tertian, or P. fcdci- 
parum^ in 17 cases; and the quartan, or P. in 1 case. Re¬ 

peated blood smears were negative in 13 cases, but this was attributed 
lo the use of quinine by the patients at their homes prior to admission 
to the hospital. 

There were 140 original admissions for malaria to the Camilla 
Simpson Hospital from the total of 146 cases recorded in the above 
table. No case of black-water fever developed among these patients 
and it is understood that this disease is, apparently, of very rare 
occurrence among the people of the Philippine Islands. There were 
no deaths in this group of patients resulting directly from malaria, 
but one death ascribed to anemia occurred in the case of a patient 
who had been under treatment at the hospital for malaria, and who 
was later readmitted under the diagnosis of anemia. 

On May 2,1927, the first case of malaria appeared among the naval 
personnel attached to the station, and this was followed by the second 
and last case during the outbreak on May 16, 1927. The records of 
the station dispensary show the admissions for the past three years 
as follows: 1924,0; 1925,9; and 1926, 5. 

The enlisted personnel of the V, T. 20 Squadron, Asiatic Fleet, 
were quartered in some old buildings in the southwestern end of the 
naval station. These men slept without mosquito nets from about 
November 15, 1926, until January 13, 1927, and no case of malaria 
developed among them. 

On December 17, 1926, the submarine U. S. S. S-38 arrived at 
Olongapo and the crew were quartered in barracks near those occu- 
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pied by the men of the V. T. 20 Squadron. On January 14, 1927, the 
U. S. S. Canojma and Submarine Division 17 arrived and were 
moored alongside the dock used by the Manila ferry, U. S. S. General 
Alava, at the extreme southwestern end of the navy yard. The men 
comprising the crew of the various submarines of Division 17 were 
quartered in buildings adjacent to this dock, and all were required 
to sleep under bed nets. The crew of the submarine U. S. S. 8-38, 
which up to this time had not used mosquito bed nets, were now 
required to do so. Inspections were made every night by the master 
at arms to see that all the men occupying the barracks were usin^ 
the nets. The crew of the Canopus^ however, slept aboard ship and 
were not furnished with nets. 

The outbreak of malaria that occurred among the men of the 
U. S. S. Canopus and Submarine Division 17 was reported in the 
United States Naval Medical Bulletin, October, 1927. The fol¬ 
lowing is quoted from the report made by the medical officer of the 
Canopus on April 22,1927: 

“Malaria appeared first on February 20, 1927, the first case oc¬ 
curring in a radioman on the U. S. S. S-36 and was of the benign 
tertian type. Seven cases occurred between this time and the 19th 
of March, 1927, when the infection assumed epidemic proportions 
and continued as such until April 6,1927, when the last case occurred 
The U. S. S. Canopus and Submarine Division 17 left Olonga^po. 
P. I., on March 30, 1927, and arrived at Manila the same date. In 
the period between February 20, 1927, and April 6, 1927, 48 cases of 
malaria occurred, one of which was a readmission for recurrence, 
34 were malignant tertian type, and the remaining 14 were of the 
benign tertian type. Those showing benign tertian parasites in 
their blood invariably had a frank chill followed by a hot stage 
and sweating. Those showing the malignant tertian parasites com¬ 
plained of a chilly sensation but not a frank chill. Nausea, epi¬ 
gastric distress, vomiting, and headache were the usual subjective 
symptoms in the malignant tertian cases. Seven cases developed 
pulmonary symptoms with pain in the chest, usually substernal, ex¬ 
pectoration, and rapid respiration. Every case with pulmonary 
symptoms showed some slight dullness to percussion, usually at the 
base of the lungs posteriorly, most often on the right side. The 
response to quinine therapy was prompt in the benign tertian cases, 
but tardy in the malignant tertian cases, particularly in those having 
pulmonary symptoms. Because of the pernicious nausea and vomit¬ 
ing in three of the cases, quinine was administered intravenously 
with good results. There were no deaths during the epidemic, but 
those cases showing pulmonary symptoms were extremely ill.” 

Less than 1 per cent of all the native patients admitted to the 
Camilla Simpson Hospital had a definite chill and but very few com- 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



No. 2 


DIVISION OF PREVENTIVE MEDICINE 


455 


plained of chilly sensations. The symptoms experienced by prac¬ 
tically all the patients were very similar and consisted of fever, 
:frontal headache, and general muscular weakness, while nausea and 
vomiting were experienced, in addition, by a few. 

The treatment given these patients consisted of calomel in divided 
doses, followed with Epsom salts immediately upon admission, together 
■with ice packs and cold baths, when necessary, to reduce the tempera¬ 
ture. Ice caps were also applied to relieve the headache which was 
frequently present. Smears were made from the blood of all patients 
showing symptoms and, when the parasites of malaria were identified, 
quinine, in capsule form, was given by mouth in the dosage of 20 
grains a day, 5 grains in the morning, d grains at noon, and 10 grains 
at night. The same tr^tment was given to all patients showing 
igrmptoms of malaria, even if repeated examinations of their blood 
failed to show the presence of the parasites. In the event that vomit¬ 
ing was present or the amount of quinine given did not reduce the 
temperature to normal within three days, 10 to 15 grains of quinine 
chlorhydrosulphate were given intravenously dissolved in 15 cubic 
centimeters of sterile water. This was required, however, in but five 
of tlie cases admitted, the dose of 20 grains a day by mouth usually 
reducing the temperature rapidly after the initial rise. There was 
but one reaction that could be attributed to the use of quinine by the 
intravenous method. In this case the patient’s respiration ceased 
after 7.5 cubic centimeters, or about one-half the total amount, had 
been injected. Artificial respiration was started immediately and 
continued for a period of about 20 minutes, during which time the 
patient was perfectly conscious, with a pulse rate that varied from 
70 to 90 per minute. Needless to say, no more quinine was given to 
this patient by the intravenous method. His temperature returned to 
normal three hours after the injection and continued normal under 
the oral administration of the drug. 

On March 16, 1927, when it became evident that an extensive out¬ 
break of malaria was developing in the vicinity of Olongapo, the 
Philippine Public Health Service was requested to send a repre¬ 
sentative to advise the medical officer of the naval station in regard 
to the measures required to prevent the further spread and to control 
the outbreak of malaria then present. 

Representatives from this service arrived at Olongapo on March 
19, and, with the assistance of a member of the Naval Hospital Corps, 
made blood smears from many persons residing in the various dis¬ 
tricts of the reservation. A preliminary report, based on the results 
of a study of about one-fourth the total number of blood smears 
taken, showed that about 30 per cent of the total number of persons 
examined had a malarial infection. 
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On March 22, 1927, the medical officer requested that additional 
represMitatives of the Philippine Public Health Service be sent to 
start the necessary malaria-control work in the vicinity of Olongapo, 
and they arrived six days later. Up to the present time these men, 
including a sanitary engineer from the Rockefeller Foundation, 
have discovered that practically all the marsh lands surrounding 
the navy yard proper are infested with large numbers of anopheles 
mosquitoes. Dippings from these areas showed that larvae, both 
anopheline and culicine, were present in numbers varying from one 
or two to as high as several hundred to each dip. As this marsh 
has many crab holes which contain water at low tide, it is no difficult 
feat to dip larvae from any place when the marsh is covered by the 
incoming tide. This probably explains the extremely wide area of 
infestation. The larvae found were as follows: 

1. A. ludlowii —^marshy area. 

2. A. suhpictm —^marshy and fresh-water area. 

3. A. hancrofti 

4. A. fuligino8v>8 Seepage area near foot of hills at Tapinac. 

6. A. fallidm 

6. A. viinhmte —streams and upper part of river, also near 

water dam. 

7. A, (dtkeni —Gordon’s farm, main river. 

Mosquitoes caught in houses located in the station proper and in 
the town of Olongapo, and also at Gordon’s farm, were identified 
as Anopheles minimus, Anopheles rossi, and Anopheles ludlowii. 

With the help of the sanitary engineer from the Rockefeller 
Foundation at Manila and in conjunction with the Philippine Public 
Health Service, measures were taken to eliminate the breeding of 
anopheles mosquitoes. Inasmuch as the Paris green mixtures only 
kill the surface-feeding larvee of the anopheles mosquitoes, many of 
which are efficient vectors of malaria, and have no effect upon larvse 
that feed beneath tlie surface, such as the dengue carrying Aedes, 
it was the medical officer’s intention to try to prevent the breeding 
of all mosquitoes. If this were successful, it would appear to be a 
comparatively simple matter to keep a check on the entire reserva¬ 
tion, and in case mosquitoes were subsequently found their breeding 
places could probably be located with less delay and further breed¬ 
ing prevented. Otherwise the check on anopheles mosquitoes could 
be carried out either by the appearance of new cases of malaria or 
through the services of a trained worker capable of recognizing the 
different species of mosquitoes and larvae taken while making con¬ 
tinuous inspections of their breeding places. With this in mind, 
methods of control were devised to eliminate, if possible, all 
mosquito breeding within the area treated. 
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During March- and April, 1927, the mosquito producing areas were 
treated with material distributed by airplane as follows: 


Date 

I Time 

Material used 

Mar. 31,1927 
Apr. 1,1927 
Do._ 

iLm _ _ __ 

4 cans of dust containing 2 per cent Paris green (75 pounds each). 

3 cans Paris green. 

2 cans water containing 2 per cent Paris green (45 pounds each). 

3 cans water, 5 per cent Paris green. 

2 cans shavings, 10 per cent Paris green. 

2 cans dust, 10 per cent Paris green. 

a. m.. 

p.m___ 

Apr. 2,1927 
Apr. 3,1927 1 
Do..! 

a.m. 

n. m -, - -. 

p. m. 


In the last two experiments kerosene was used with the shavings 
und dust. 

On April 3, 1927, about 300 pounds of road dust containing 6 per 
cent of Paris green was sprinkled on the surface of the water at the 
entrance to the fish traps when the tide was coming in, with the hope 
that the tide would carry the mixture over the entire area occupied 
by the traps. 

On April 13, the contents of eight barrels containing approximately 
r.OO pounds of sawdust impregnated with crude oil was scattered 
with the aid of the Boy Scouts over an area of approximately 90,000 
Ssquare feet at low tide. An inspection 24 hours later revealed no 
trace of the sawdust-crude oil mixture, it having been carried away 
by the outgoing tide. 

On April 24, thirteen 1-quart cans, equipped with one or two wicks 
each, and filled with crude oil, cut by means of gasoline, were placed 
in two fish traps as a further experiment. The following day 5 and 
10 gallon cans with from one to three wick drains each were placed 
at the entrances to numerous fish traps, and at the same time about 
twenty-five 1-quart cans were placed in an area where there were 
many pools of stagnant water containing larvee. 

A daily watch was kept on the oiled areas and active larvae were 
found 96 hours later even where a thick layer of oil was still present. 
In the fish -traps it was found that a surface growth of moss inter¬ 
fered with the proper filming of the oil. 

On April 26, experiments were carried out in one fish trap of ap¬ 
proximately SCio square feet. Small pans containing active mosquito 
larvae were placed in various locations about the trap and dust con¬ 
taining 1 per cent of Paris green was thi*own into the air by hand in 
such a manner that it would be carried over the trap by the wind. 
One hour later it was found that a mortality varying from 75 per 
cent, in the pans which had been placed nearest the source of the 
dust, to 10 per cent, in the pans farther away, had occurred among 
the larvae. 

Two weeks later 25 laborers, placed under the direction of a rep¬ 
resentative of the Philippine Public Health Service and a trained 
Hospital Corps man, dusted the entire mosquito-producing area. At 
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the same time the owners of the various fish traps were given instruc¬ 
tions in the methods to be used in applying the dust to their indi¬ 
vidual traps. For this purpose a 10 per cent mixture of Paris green 
in dust was used. Repeated dippings following this treatment failed 
to show any trace of anopheles larvse in the sections treated. 

It was contemplated to keep from three to six laborers constantly 
at work the entire year under the supervision of a trained worker, 
unless this should prove to be impracticable during the rainy season, 
but on account of extremely heavy rains all control work was stopped 
about May 15, 1927. Owing to the lack of funds nothing further 
has been done in mosquito-control work, despite the repeated recom¬ 
mendations of the medical officer. Since the advent of the rainy 
season and the cessation of all antimosquito work a large increase in 
the numbers of anopheles mosquitoes has been noted in the navy yard 
proper, and cases of malaria have occurred occasionally among the 
native population, which continues to be the reservoir of malaria. 

Editor’s note. —The report of the Philippine Health Service for 
the year 1920 states that malaria is one of the most important causes 
of morbidity and death in the islands, with an incidence of 301.9 per 
100,000 of population and a ratio of 14.3 per cent of the total deaths. 

Tiedeman (1926), working under the auspices of the Govemmoit 
of the Philippine Islands and the International Health Board of the 
Rockefeller Foundation, carried out a series of observations on the 
island of Luzon in the Provinces of Laguna, Bataan, and Pampanga 
during the period from March, 1922, to November, 1924, and found 
that, in these Provinces, malaria occurs in moderation and is gener¬ 
ally more prevalent in the vicinity of the rivers, in the foothills, and 
along the borders of uncultivated lands. He found seasonal variations 
in the occurrence of malaria, attributable to the dry seasons, during 
which time the river breeding types such as Anoph^a ludlovni and 
Anopheles mirunvus predominate. 

Of 6,343 blood smears examined, 17.8 per cent contained some form 
of the parasite. Of these positive smears, 72.5 per cent showed ter¬ 
tian forms, 16 per cent showed quai'tan forms, 10.5 per cent aestivo- 
autumnal forms, and 1 per cent mixed forms. In support of Carter’s 
statement that malaria and prosperity do not at any time coexist, 
Tiedeman found that 71 per cent of the individuals present at the 
labor barrio of Tucop during nine months of the year 1923 had at¬ 
tacks of malaria at some time within that period, with corresponding 
loss of pay. 

A total of 11 species of anopheline mosquitoes was found in the sec¬ 
tions of Laguna and Pampanga Provinces in which studies were 
made. These species are listed, together with synonymous names for 
them, places found, and efficiency as a carrier of malaria, in tiie 
following table: 
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Philippine Anopheles end synonomy 

! 

Place found 

Breeding places of larvn 

Efficiency 
as malaria 
carrier 

. (Anophelee) eitkenll (James). 

fraeilis (Theobald), 
pallidas (Ludlow), 
treacberii (Leicester). 

Olongapo. 

Large grassy pools or ponds 
and among vegetation in 
ditches and streams. 

No data. 

A. (Anopheles) gigas (Giles), yar. for- 
mosos (Ludlow). 


Same as aitkenii. 


A. (Anopbelee) baneroftl (Giles). 

pseudo bar biros trig 
(Ludlow). 

palUdus (Swellengrebel 
and Swellttigrebel» 
1919). 

barbumbrosus (Strick¬ 
land and Choudbury, 
1927). 

In fayree numbers 
at aU seasons. 

Same is aitkenii. 

4 per cent 
positive. 

A. (Myxomyln) minimus (Theobald, 
1901). 

chiistopheisi (Theo¬ 
bald, 1910). 

formosaensis G. Tsu- 
suky, 19^. 
oobaesa (Donite, 1901). 
mangy ana(Banks,1906). 
alboaplcalis (TbeobsM, 
1910). 

flavirostris (Ludlow, 
1913). 

iebrifer (Banks, 1914). 
merak (Mangkoe- 
wlnoto, 1919). 

Showed a marked 
seasonal preva* 
lenoe; found in 
undeveloped 

seetkms. 

Edges of deer running 
streams; frequently among 
aquatic growths; also along 
roots of trees and rocks at 
edges of streams where 
there is no vegetation. 

Effldent. 

A. (Myiomyte) subpictus (Grass!, 1902). 
rossi (Giles), 
error (Theobald. 1908). 

In large nnmben 
at aU seasons. 

In large numbers in tempo¬ 
rary collections of water in 
carabao's boofprints, in 
water containers, pools 
and ponds, among weeds, 
and in muddy streams. 

11 per cent 
positive. 

] 

A. (Mysomyla) ludlowli (Theobald, 

1903) . 

flavescens (Swellengre¬ 
bel, 1921). 

hatorii (Koidzumi). 
izKleflnata (Ludlow, 

1904) . 

In Pampanga but 
not in Laguna 
Province; 
showed a 
marked seasonal 
prevalence; 
found in unde¬ 
veloped sections. 

Edges of dear running 
streams; frequently among 
aquatic growths; also long 
roots of trees and rocks at 
edges of streams where 
there Is no vegetation. 

1 

Efficient. 

1 

A. (Hytomyla) parangensis (Ludlow). 


1 

A. (Mymnyla) fuliginosas (Giles, 190(0. 

leucopus (DoniU, 1901). 
Jamedi (Liston, 1901). 
nogpori (James and 
Liston, 1904). 
adiei (James and Lis¬ 
ton, 1904). 

lineata (Ludlow, 1909). 
mcgregori (Banks, 1909). 

In large numbers 
at afl seasons. 

Same as aitkenii, but more j 
frequently In streams or 
larger ponds. 

; 5 per cent 
positive. 

A(Myiomyia)pamdas (Theobald, 

1901) . 

philippensis (Ludlow, 

1902) . 

nivipes (Theobald, 1908). 
_ freerae (Banks, 1906). 

In large numbers 
at alT seasons. 

1 

Same as aitkenii, but more 
frequently In streams or 
larger ponds. 

No data. 

A- (M3rxomyia) kochl (Donits, 1901). 

ocellatus (Theobald, 
1901). 

flava (Ludlow, 1908). 
hall! (James, 1910). 

In Laguna, but 
not In Pampan¬ 
ga Province. 

Pools; occasionally found in 
sluggishly flowing ditches. 

1 

13 per cent 
positive. 

(Mysomyla) tesselatus (Theobald, 
1901). 

deoeptor (Donits, 1902). 
thomtonli (Ludlow, 
1904). 

oeykmica (Newstead 
and Carter, 1910). 

Found infrequent¬ 
ly and in small 
quantities. 

No data. 

No data. 
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The above findings were based upon the identification of more 
than 9,000 anopheline mosquitoes bred from the larvse and more 
than 2,000 caught wild. Based upon the observation that, in some 
places, the incidence of malaria was high, particularly during the 
time that A. uidnirmtm and A. Ivdlovm were numerous, it was coa- 
eluded that these two species are the important carriers in that-part 
of the Philippine Islands. The rice-field types, such as A. sinensisy 
are mostly harmless. No tree-hole breeders were found. 

One of the first methods of mosquito control studied was the pos¬ 
sible use of fish. There are no minnows to be found in the islands. 
The top minnow, Gcmbusia affinia, used extensively for the destruc¬ 
tion of mosquito larvae in the southern part of the United States, 
was introduced into the Philippine Islands from Hawaii by Seal 
and placed in many esteros in and about Manila-and also in many 
pools and artificial ponds. Later none of these minnows could be 
found and it was the opinion that the native fish known as dalag ” 
was responsible for killing them off, although the salinity of the 
water may have been a factor. Unlike the natural enemies of 
Gamhuaia in the United States, this fish will go into very shallow 
water, and has even been known to follow a muddy furrow across 
a field. The Gambitsuz are fast swimmers, and it has been demon¬ 
strated by Herre that it is possible to keep them in a tank with other 
fish when a coarse screen is placed across one corner of the tank 
to provide a haven for them in time of pursuit, so it may be possible 
to protect them from their enemies by building refuges in the bodies 
of water in which they are placed. 

It was noted that the appearance in large numbers of the young of 
some species of fish seemed to control mosquito breeding in the 
streams temporarily toward the end of the dry season. The only 
fish, however, that seemed to hold much promise in mosquito control 
was Da^f'mogenxjs viviparous^ Peters. This fish is a so-called “half 
beak,” a surface feeder, and does not grow very large. But upon 
examining a large number of natural bodies of water, though Der- 
rtiogenys viviparous was always found, yet in spite of its rapid pro¬ 
ducing powers, it never occurred in large enough numbers to accom¬ 
plish mosquito control. Probably natural enemies among the larger 
fish prevent them from becoming numerous. 

Oil was found to be of little value, as most of the breeding occurred 
in running water, where oil is least effective. It has a tendency to 
follow’ the currents and miss the quiet places around the weeds to 
which the larvae frequently retreat. Paris green, 1 part by weight 
mixed with 100 parts of road dust and passed through a 50-mesh 
screen, proved very effective when distributed by means of a machine 
duster, such as the Champion dusters, but it was found that dusting 
with this mixture by hand was both difficult and wasteful of material. 
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It was only necessary to apply it along the edges of the streams or in 
places where the water weeds were thick. It was quite effective, even 
among water weeds where oil was found to have practically no effect. 
Obviously it was necessary to treat all breeding places at frequent 
intervals with the dust-Paris green mixture to secure the best results. 
It was found that breeding areas had to be treated at least once every 
week, as the very minute larvae were not killed. 

GrifStts (1926) treated a brackish pool teeming with the larvae of 
A. toerdorh/ynchus and A. soUioitam with an indefinite but strong 
mixture of Paris green and wet sand with the result that all the 
larvae were killed within 24 hours. It was noted that the wet sand 
carried the Paris green to the bottom, the greenish-colored sand show¬ 
ing quite distinctly on the sandy bottom of the pool, with a very defi¬ 
nite amount of sand and Paris green remaining on the surface of the 
water. 

Following this, further experiments were made with Paris green 
rubbed up or mixed with moist sand in the proportions generally 
used in dusting collections of water for the destruction of anopheline 
larvae. After mixing sand and Paris gr^n, in the proportion of 1 
part of Paris green to 99 parts of moist sand, a microscopic examina¬ 
tion of the grains of sand showed that a large percentage of the 
grains had particles of Paris green adhering to them. When some 
of this mixture was recovered from the bottoms of containers and 
pools, particles of Paris green were found to be still adhering to the 
grains of sand. 

In all of the experiments with water containing larvae of Anopheles 
crucians and AEdes eegypti the sedes larvae were killed and sufficient 
Paris green was left on the surface, either free or adhering to small 
floating particles of sand, to kill the anoi)heles larvae as well. Fur¬ 
ther experiments made with water holding larvae of Culex salinarius^ 
C. quinquefasciatus^ AEdes tmmrhynchus^ A. soUicitans, A. cegypti^ 
and Anopheles crucians^ showed a mortality among the larvae of 98 to 
100 per cent within 1 to 16 hours after the application of the sand- 
Paris green mixture. Generally, the production of salt-marsh mos¬ 
quitoes takes place in relatively shallow water, and for these species 
this method is particularly effective. 

From these obseravtions it was concluded that the toxicity of the 
Paris green applied by the wet-sand method continues for a longer 
period, especially when used in artificial containers in the laboratory, 
than has been reported for Paris green when applied with dust to the 
surface in antianopheles work. Paris green is apparently lethal to 
subsurface-feeding mosquito larvse as well as surface-feeding larvae, 
snd moist sand is not only an efficient sinker for Paris green but also 
takes it up and retains it in contact with the individual grains. 
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THE HBLATZOH OP PAEATTPKOID BACILIJ TO POOD POIBOBIHa 

The article which follows is by Dr. E. O. Jordan, of the Univer¬ 
sity of Chicago, Chicago, lU., and was read by him at the fifty-sixth 
annual meeting of the Ajnerican Public Health Association, at Cin¬ 
cinnati, Ohio, October 17, 1927. It is reprinted from the December, 
1927, number of the American Journal of Public Health, for the 
information of the service: 

Paratyphoid bacilli are associated with a train of symptoms of 
a kind popularly deemed to be highly characteristic of food poison¬ 
ing—nausea, abdominal pains, and diarrhea—following a few hours 
after the meal at which the incriminated food was eaten. These 
bacilli were the first, as they are still perhaps the best known, to have 
their specific relationship to food poisoning clearly demonstrated. 
There remain, however, as will appear, unsolved problems connected 
with the part they play in the production of human illness. 

One of the earliest sources of difficulty was the confusion that 
long existed with respect to the different species or varieties. Para¬ 
typhoid bacilli, or, as some writers prefer to call them, bacilli of the 
Salmonella group, are now known to comprise a number of organ¬ 
isms more or less culturally and immunologically distinct and of 
diverse epidemiological significance. Bergey’s Manual lists 19 
“species” under the genus Salmonella, and Ford describes 17 bac¬ 
teria of “ the paratyphoid group.” Both authors, however, designate 
by different names organisms that are certainly identical. The 
nomenclature of the group is in need of thorough revision. 

At least one distinction of great practical importance is now gen¬ 
erally recognized. Certain of the paratyphoid bacilli—notablj’ the 
types known as B. paratypkosus A, also called simply B. para- 
typhosus, and B. pca'atyphosus B of the Schottmiiller type, or simply 
B. schottm.ullet'i —are primarily bacilli of human infections and pass 
from an infected human being to a healthy one in precisely the same 
way that B. typhosus does. B. paratyphosus indeed appears strictly 
limited to the human host, never having been found, so far as I am 
aware, in infections of the domestic animals or in house vermin. 
B. schottmullen also can commonly be traced to an infected human 
being, but seems occasionally to be found in swine; no epidemiologi¬ 
cal connection of B. schottmullen of porcine origin wdth human dis¬ 
ease, however, has ever been demonstrated. 

Other known paratyphoid bacilli appear to be parasites of various 
mammals and birds and, in some instances, as in the organism of 
contagious abortion in mares, are quite definitely spcialized to a 
particular host. Others, such as B. entetitidis, are more cosmopolitan; 
this organism has been found in spontaneous laboratory outbreaks 
among guinea pigs, mice, and white rats and also in diseased swine 
and in cattle. 
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Ck>inrDsioif in Nokcnglattibb 

Part of the confusion with respect to the identification and classi¬ 
fication of the members of this group has been due to mistakes in 
nomenclature, part to the assumption that the nature of the organism 
could be determined by its origin—e. g., that all cultures from mice 
were of the “ typhi murium ” variety—and part to inadequate differ¬ 
ential methods. Names given to individual members of the group 
hare been loosely applied to the whole group; the terms Gartner 
bacilli and hog cholera bacilli have been sometimes used in one sense, 
sometimes in another, so that it may be impossible, for instance, if an 
investigator has reported finding “ Gartner bacilli ” in a food-poison¬ 
ing case, to know whether he really found B. enterUidh or simply 
smne organism with the general paratyphoid bacillus characteristics. 
It does not follow, moreover, that the isolation of a paratyphoid 
bacillus from diseased swine or from pork that has caused food 
poisoning is prima facie evidence that the bacillus is of the type 
known as the “hog cholera” bacillus; at least four distinct varieties 
of paratyphoid baciUi have been isolated from swine. These two 
sources of error were difficult to control until adequate methods of 
differentiation were developed. 

In Germany B. suipeatif^ and B. schoUmulleri were for a long 
time believed to be identical, and this belief resulted in considerable 
confusion as to the relation between human and animal infections. 
In England several observers recognized that some difference existed 
between the human paratyphoid bacilli and what they called 
B. auipeatifer^ but wrongly identified B. mipestifer with B. aertrycke^ 
the common food-poisoning bacillus of this group. Thanks to the 
work of Schutze, Savage, and White in England and of Krumwiede, 
Koser, and others in this country, much more is now known about 
the various members of the group and their relations to one another 
and to the epidemiology of food poisoning. 

CXASSIVICATION 

The general picture is now quite clear. Two species, B. para- 
^yphoms and B. achottmulleri^ are primarily human parasites, and 
no infection with these organisms has yet been traced to a pre- 
existmg infection in the lower animals. Among the remaining 
species, the “animal paratyphoids,” several different kinds have 
been shown by fairly conclusive evidence to be the occasional cause 
of outbreaks of food poisoning; others are imder suspicion. 

!• B. enteritidis, —^This organism was the first to be definitely con¬ 
nected with an outbreak of food poisoning. It was discovered by 
Partner in 1888 in a meat-poisoning epidemic in Germany, and the 
ovidenoe brought forward as to its causal relation was quite con- 
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vincing. Since, that time this bacillus has been reported in a num¬ 
ber of similar outbreaks in various parts of the world. While it is 
necessary to discount reported findings of Gartner bacilli that lack 
further description of the organisms, there are on record a consid¬ 
erable number of outbreaks due to fully identified strains of B. enter- 
itidis. In my collection of well-authenticated food-poisoning bac¬ 
teria there are three strains of this organism. 

More needs to be known about the previous sources of infection 
with B. enteritidis. There is some reason, however, for connecting 
this organism with bovine, infections; the original strain isolated 
by Gartner was derived from a cow ailing before slaughter and in 
other outbreaks beef, veal, and milk seem to have been rather com¬ 
monly implicated. There are other possible sources. Savage and 
Forbes (1) attribute an outbreak in England to contamination of 
food by a food handler, but the evidence on which they rely is not 
conclusive. Another and more probable source is contamination 
of food by rodents. B. enteritidis has been found in spontaneous 
outbreaks among rats and mice, both in the laboratory and under 
natural conditions. The original Danysz strain was probably of 
this type. Most of the commercial rat viruses appear to contain 
this organism, and a nvmher of hvmmi mfectums with rat virtues 
have been reported. (Italics ours.) The question of food contami¬ 
nation by rodents is of practical importance and I shall return to it 
presently. 

2. B. suipestifer. —^This organism, formerly believed to be the cause 
of hog cholera, seems to be a pretty definitely specialized parasite 
of the pig, where it is found, perhaps as an accessory invader, in 
various diseased conditions. I have never met with this organism 
among strains from rodent or bovine sources, but apparently it may 
rarely affect animals other than swine. A bacillus isolated from the 
mesenteric gland of a monkey was sent me from the Lister Institute 
and has proved to be typical of this species. Human food poisoning 
due to B. suipestifer has occurred, but seems to be relatively rare. 
The channels by which B. suipestifer finds its way into incriminated 
food seem to have remained undiscovered, although pig meat has 
been usually suspected. It is remarkable that despite the frequent 
occurrence of hog cholera, in which this organism is usually present, 
there are no reported instances of farm outbreaks of human food 
poisoning associated with outbreaks of the porcine disease. 

3. B. aetrycke. —^This seems to be preeminently the organism of 
food poisoning. By far the larger number of paratyphoid cultures 
isolated from typical food poisoning outbreaks and completely iden¬ 
tified by modern methods belong to this type. Ten of the food poison¬ 
ing strains in my collection are of this species, and Savage and White 
in their study of 100 recent outbreaks of food poisoning in Great 
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Britain record a similarly high proportion of B. aertrycke. This 
^)ecies closely resembles B, 8o1u>ttnm£ieri in both its cultural and 
agglutinative characters, but can now be separated from it by cultural 
tests as well as by the time-consuming method of agglutinin ab¬ 
sorption. Much of the difficulty experienced in establishing the true 
etiology of food poisoning has been due to failure to distinguish 
B. aertrycke from B. eohottrmMeri and B. suipestifer. It is probable, 
for example, that most of the food poisoning outbreaks at-one time 
ascribed by British authors to B. auipestifer were really due to B. 
aertrycke^ although most of the descriptions do not permit complete 
identification and the original cultures have long since disappeared. 
The loose use of the name B. mipestifer has* misled some writers, as 
apparently it has recently Damon and Leiter(2),into supposing that 
B. ampeetifer is “not infrequently the etiological agent” in food 
poisoning epidemics; Gill (3), however, to whom these writers refer, 
expressly uses the designation “Bacillus suipestifer (aertrycke).” 
The authenticated food poisoning strains that 1 have received from 
British purees with either the label “B. suipestifer” or “mutton 
type ” are all B. aertrycke. 

Like B. erUeritidis^ B. aertrycke appears to be sometimes present 
in food as a contamination from ailing animals. It occurs in 
diseases of cattle and calves although, so far as can be judged from 
the meager evidence, not so commonly as B. enteritidie. It has been 
found in several extensive epidemics of sheep, and meat from those 
animals, when used for human food, has caused illness. The famous 
“mutton strain” of the Lister Institute is the prototype of this 
group. B. aertrycke does not seem to have been found in swine. 
^Different species of rodents, such as guinea pigs, rabbits, and mice 
are occasionally infected with B. aertrycke. 

The history of the outbreaks of food poisoning in which B. 
aertrycke has been found often fails to present satisfactory infor¬ 
mation as to the source of the specific contamination. In the 
instances reported by Savage and White, such diverse articles as 
milk, canned tomatoes, beef brawn, cockles, and canned apricots 
were suspected as the vehicles of infection. The frequency with 
which food substances of other than animal origin are concerned 
lends countenance to the belief that contamination of food by rats 
and mice may be an important factor. C!ontamination by human 
carriers of B. aertrycke is a possibility, but remains to be proved. 

Whether other “animal paratyphoids” may give rise to food 
poisoning is not known. A number of outbreaks due to the con¬ 
sumption of horse meat have been reported in European countries, 
but in no instance does it seem to have been determined that the 
equine paratyphoid strain (B. abortivo-eqyirtm) was the causal 
organism. A similar uncertainty exists with respect to the share of 
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the avian paratyphoid strains^ B. sanguinarium and B. pvUorum, 
in causing food poisoning. As yet no evidence of causal connection 
has been brought forward. 

There seems little doubt that the animal paratyphoids causing food 
poisoning sometimes pass from the alimentary tract into the tissues 
and cause a true infection. This is true at least of B. enteriticHs and 
B. aertrycke, both of which have been found not uncommonly in 
necropsies. It is not clear, however, how far the physiological phe¬ 
nomena of food poisoning are to be charged to the growth of living 
bacilli in the body and how far to the action of former poisons. It 
has been shown by a number of investigators that certain paratyphoid 
bacilli produce a poisoifous substance, and that the filtrates of even 
young cultures are toxic. Animal experiments with the poisonous 
filtrates have been difficult to interpret since the culture filtrates are 
toxic for rabbits and mice when injected intravenously, but have no 
apparent effect when given by other routes. Miss Branham, of the 
University of Chicago, has shown that the Berkefeld filtrates of 6 to 
13 day old B. enteritidh cultures in a synthetic medium of ammonium 
succinate, dipotassium phosphate, and sodium chloride are extremely 
toxic for rabbits. These filtrates give at most a very faintly positive 
protein reaction. They have definite antigenic properties and stimu¬ 
late in rabbits the production of agglutinins, precipitins, complement- 
fixing antibodies, and possibly antitoxins. The toxic cultures and fil¬ 
trates of paratyphoid bacilli are thermostabile, and withstand boil¬ 
ing and even autoclaving without loss of toxic power. 

Intoxic.'VTion OB Infection 

The short period elapsing in certain partyphoid food poisoning 
outbreaks between the ingestion of food and the appearance of symp¬ 
toms has lent color to the belief that poisons already formed in the 
food or arising from the distintegrated bacterial cells were the cause 
of illness rather than the growth of the bacilli in the human body. 
The transient character of the s 3 TOptoms is in accord with this belief. 
Some outbreaks give evidence both of immediate toxic action and of 
infection. Savage and White have attributed a number of food poi¬ 
soning outbreaks occurring in Great Britain to the action of thermo¬ 
stabile paratyphoid toxins present in foods preserved by heat. The 
specific epidemiological and laboratory evidence presented by the.se 
writers is, however, of varying degrees of cogency. 

As matters stand, there is ground for believing that preformed 
thermostabile toxic substances produced by certain paratyphoid 
bacilli play a part in the causation of food poisoning. Just how 
important this is as compared with the part played by living bacilli 
remains to be determined. The epidemiological resemblance be¬ 
tween this type of food poisoning and Asiatic cholera, in which 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



N*.s Dsnsioir 07 nanrsiinvB imnciirB 4ffl 

there occurs a rafud multiplioation and au b a cqu a nt disintagratioii 
of the qpedfic microorganiams in the alimentary tract may perhaps 
be agaificant* 

PlETBITMm or PARATTraOlB ItMO PMoomao 

Prevention of paratyphoid food poisoning may be effected in 
various ways. The two human types of paratyphoid fever, which 
in some of their manifestations are closely related to food poisoning, 
can probably be best combated by avoiding contact with the sick, 
by guarding food supplies, especially milk, against contamination by 
carriers or convalescents, and by eliminating polluted drinking 
water. In a word, the measures found effective against typhoid 
infection are likely to reduce the human paratyphoid infections in 
equivalent degree. Protective inoculation against the two para* 
typhoid fevers has been largely practiced in recent years in the use 
of the so-called triple vaccine, but 1 am not aware of any valid 
statistical evidence that their prevalence has been lessened by this 
procedure. 

Food poisoning due to infection with the several paratyphoid 
bacilli of animal origin or to intoxication ^^ith their products may 
undoubtedly be prevented to some extent by making sure that only 
healthy animals are used for food. Hie recognition that the bodies 
of animals dying a natural death are not altogether fit for food is 
very ancient. The twenty-first verse of the fourteenth chapter of 
Deuteronomy reads; ^ Ye shall not eat of anything that dieth of 
itself; thou mayest give it unto the sojourner that is within thy gates 
that he may eat it; or thou mayest sell it unto a foreigner.” There 
is general agreement at the present day that milk or meat from ailing 
animals should not be allowed to come on the market, and so far as it 
is possible to prevent the consumption of food so derived, in so far 
will outbreaks of food poisoning be diminished. It is plain that this 
can best be achieved, not by inspection of the foodstuff but by care¬ 
ful examination of the living food animala 

CooKino Food a SAngoiTABD 

It seems to be true also that the thorough cooking of food just 
before serving is in some degree a safeguard. In numerous out¬ 
breaks an article of food, raw or partly cooked, has given rise to 
illness, while the same article consumed after cooking has had no 
bad effect In view of the heat stability of the poisonous substances 
present in paratyphoid bacilli, the apparent protecti<m conferred by 
cooking is worthy of further epidemiological inquiry. 

The possibility of food contamination by rats and mice has already 
been mentioned. The use of cemmerdaL rat wwe* eontamvng memr- 
80068—28-^IT 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



468 


svnmnr or ntsvavnvs msdxoikb 


VoL XKVI 


of ikt pardtyphoid group’-^poneratly B. erU 0 rUidi»—e&MUMe$ 
0 hemard to pvSbT^ hetith and shotdd ho prohSbUed. (Italics ours.) 
Not only is there already on record a formidable list of outbreaks, 
some of them attended by fatalities, due to direct human infection 
with these viruses, but animal carriers may be produced, leading to a 
wide dispersion of a dangerous pathogen. 

Apparently vermin that have never been exposed to rat viruses 
may also carry these organisms. That wild rats in the United States 
do actually harbor paratyphoid bacilli has been shown by the obser¬ 
vations of Miss Verder in Chicago in 1925 and more recently and 
more extensively by Meyer and his associates in San Francisco. Any¬ 
one examining the published reports of outbreaks of food poisoning 
must be impressed by the considerable number of instances in which 
it has been impossible to trace any connection with a food handler 
or an infected food animal and in which contamination by house 
vermin seems to have been possible and in some cases highly proba¬ 
ble. It is likely that this source of paratyphoid food poisoning has 
been somewhat overlooked or underestimated and that eventually a 
considerable proportion of the outbreaks of this nature will be found 
due to the contamination of food by rats or mice. 
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AK OTTTBRSAi: OF 0TITI8 MEDIA (OTOMYCOSIS) AT OATDM LAME, 

OAHAl ZONE 

By J. K. Qoboon, Lieutenant, Medical Corps, United States NaTj 

Destroyers of divisions Nos. 34,85, and 86 of the Battle Fleet, seven 
in number, arrived and were moored alongside their tender, anchored 
in Gatun Lake, Canal Zone, on June 10,192T. 

The following morning, while the writer was on board the tender 
during morning sick call, he was requested by the medical officer 
of the ship to examine a patient who had an acute condition involv¬ 
ing one of his ears. The medical officer stated that 15 patients were 
under treatment for a similar disease, and that all the patients re¬ 
quested treatmrat at or about the same time, or about four days after 
^e tender had arrived at Gatun. 

One June 13,1927, or the third day after they had anchored in the 
lake, the same condition began to appear among the officers and men 
attached to the destroyers, and withiu the next four days an average 
of 10 cases developed among the personnel of each of the seven de¬ 
stroyers. The symptoms present^ by some of the patients were 
comparatively mild, while with others they were much more severe. 
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It became apparent soon after the outbreak developed that we had 
to deal with an infection having a common source, and efforts were 
directed toward preventing a further spread of the disease. In 
searching for a possible cause, it seemed reasonable to believe that 
swimming in the waters of Gatun Lake, which was permitted by all 
the ships present as a part of their recreational program, might 
iiave some connection with the ^read of the infection. Accordingly, 
all patients when interviewed with this in mind stated, without ex¬ 
ception, that they bad been swimming once or twice daily during the 
three or four days prior to the onset of symptoms. It was therefore 
recommended that all swimming in Gatun Lake be stopped, and 
this recommendation was immediately placed in force. 

It is not practicable in thi% article to report each case in detail 
so I shall give a general resume of the symptoms presented. Most 
of the patients upon reporting stated that they had a sensation 
suggestive of water in the external ear accompanied by an intense 
itching, while a few complained of a dull pain only. The following 
day all had severe pain in one or both ears. They stated that they 
experienced pain when the auricle was touched, tenderness about the 
mastoid, and over the area of the postauricular group of lymph 
nodes, and deafness. Most of the patients were unable to sleep on 
account of the increased pain at night, and many had a slight fever, 
which, however, did not exceed 100® F. The external auditory canal 
was edematous and partially occluded and, in the more severe cases, 
completely occluded, with forward displacement of the auricle. 
Upon otoscopic examination, the lining of the external canal ap¬ 
peared to be acutely inflamed and either partially or completely 
filled with a brownish yellow or a dark gray to black membrane. 
This could only be removed with difficuliy and with the production 
of considerable pain, leaving the canal in a raw and bleeding condi¬ 
tion. After the removal of the exudate the drum membrane could 
be seen. In most instances it was covered with the same type of 
exudate as that noted in the canal. In none of the cases did the 
drumhead appear to be distorted, except that it was thickened. 

The treatment consisted of careful mechanical removal of all the 
membrane possible by means of applicators wound with cotton, spe¬ 
cial care being taken not to injure or touch the drumhead. The 
external canal was then filled with a solution of 5 per cent salicylic 
acid in ^ual parts of alcohol and boric acid, which was retained 
for five minutes, after which a loose cotton drain saturated in a 2 
per cent solution of salicylic acid in alcohol and boric acid was intro¬ 
duced as far as the drumhead and left until the next treatment. 
Pain was combated by the application of heat to some cases and 
cold to others, depending upon which seemed to give the most com- 
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fort. In the more pronounced cases, the pain at ni^it was alleviated 
by the administration of codeine. The average length of time under 
treatment was four days, but two cases;, complicated by a perfora¬ 
tion of the drum membrane, r^uired treatment for nearly a month 
before a cure was effected. 

The term “ otomycosis ” is used, as stated by Kerrison, to describe 
the condition in which some form of mold has found lodgment and 
conditions favorable for its development in the external auditory 
canal. It may be confined to the wall of the bony meatus, or may 
spread thickly over the drum membrane. The fungus may simj^ 
inhabit the meatus without causing any morbid changes in the 
tissues upon which it grows, in which case it gives rise to no symp¬ 
toms whatever; and this is the condition found in over (me-third of 
all cases (Bezold). In other cases the Hyphomycetes may invade 
the tissues, the mycelia perforating the lining membrane of the 
bony canal and the skin covering the drum membrane and giving 
rise to an acute infiammatory process. 

But little is definitely known as to the cause of the infeetion in 
the ear beyond the fact that molds require warmth and moisture 
for their growth. Oils and fatty matter form a suitable nidus fw 
the development of molds, and Bezold obtained in 76 per cent of 
all cases examined by him a definite history of the patient having 
instilled medicaments containing oil or glycerin into the ear. 

Bishop states that the common use of oils by the laity predisposes 
to this disease, as does any decomposing secretion or substance in 
the ear. According to Wales, a very profuse discharge, however, 
seems to be prohibitive to the development of the fungus, owing, 
perhaps, to the fact that the spores are washed away before they 
can attach themselves, or that they are quickly drowned in the 
excess of fluid present. Among the many different molds that have 
been identified in specimens taken from the ear are the A%perg^Om 
niger^ Aspergillus 'ftavus^ Aspergillus rd^tdanSy and the VerticQllvm 
graphn. 

As no new cases developed after the swimming in Qatun Xiake was 
discontinued, this small epidemic is regarded as imdoubtedly due to 
the presence in great numbers of the Hyphomycetes group of molds, 
of which the Aspergillus idger and the Aspergillus jlavru seemed to 
predominate, in the waters of Gatun Lake. 

Editor’s note. —In a recent communication from the board of 
health laboratory. Ancon, Canal Zone, it is stated that they have no 
data as to the water of Gatun Lake causing mycotic infection of the 
external ear. Such infection is not uncommon in the Canal Zone, 
and leaving the external auditory canal wet after bathing is believed 
to be a predisposing factor in the occurrence of an outbr^k of such 
infections. 
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VOXnOLAITr&E 

At the request of Prof. Ch. WanMl Stales, of the United States 
Public Health Service, the foUo^ring article, which appeared in the 
October 28,1927, nun^^ of the Public Health Reports, is reprinted 
for the information of the senrice: 

AjmciiE 25. The valid name of a genus or species can be only that 
name under which it was first designated on the condition— 

(a) That {prior to Jrnmary 1, this name was published and 
accompanied by an indication, or a definition, or a description; and 

(&) That the author has applied the principles of binary nomen¬ 
clature. 

(c) But no generic name nor specific name published after De¬ 
cember Slf 1930, shodl heme any statvs of amaUdbUity {hence, also of 
vedidity) under the rules, unless and uniH it is published either — 

(1) "With a summary of characters {seu diagncsiS; seu definition^ 
seu condensed description) which differeritiate or distinguish the 
genus or the species from other genera or species; 

(2) Or with a definite "bibliographio reference to such summary of 
characters {seu diagnosis; seu definiHon; seu condensed description) . 
And further — 

(3) In the case of a generic name, with the definite unambigucus 
designation of the type species {seu genotype; seu autogenotype; 
seu orthotype). 

The purpose of this amendment is to inhibit two of the most im¬ 
portant factors which heretofore have produced confusion in scien¬ 
tific names. The date January 1, 1931, was selected (instead of 
making the amendment immediately effective) in order to give au¬ 
thors ample opportimity to accommodate themselves to the new rule. 

The commission unanimously adopted the following resolution: 

(a) It is requested that an author who publishes a name as new 
shall definitely state that it is new, that this be stated in only one 
(i. e., in the first) publication, and that the date of publication be 
not added to the name in its first publication. 

(3) It is requested that an author who quotes a generic name, or a 
q)ecific name, or a subspecific name shall add at least once the author 
and year of publication of the quoted name or a full bibliographic 
reference. 

The foregoing resolution was adopted in ordw to inhibit the con¬ 
fusion which has frequently resulted from the fact that authors have 
occasionally published a given name as “ new ** in two to five or more 
different articles of different dates—^up to fi^ years in* exceptional 
cases. 

The three propositions submitted by Dr. Frana Poche, of Vienna, 
failed to receive the necessary number of votes in commission to 
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pennit of their being recommended to the Congress. Out of a pos¬ 
sible 18 votes for each proposition, Poche’s proposition I received 9 
votes, II received 6 votes, and III received 7 votes. 

Zoological, medical, and veterinary journals throughout the world 
are requested to give to the foregi^g the widest possible publicity 
in order to avoid confusion and misunderstanding. 


HXAXTH OW THE JTAYT 

The general admission rate from all causes based on returns for 
October, November, and December, 1927, was 478 per 1,000 pei^ 
annum. This rate is slightly lower than that for the preceding 
quarter, which was 527, and lower than the median rate for the 
preceding five years, which is 520. This decrease in the rate ia 
due to fewer admissions for acute catarrhal fever and venereal 
diseases for the quarter. The admission rate from accidental in¬ 
juries was 63 per 1,000 per annum during the quarter. The fatalities 
incurred in the sinking of the U. S. S. S-i on December 17, 1927, 
are included in this rate, Records of the preceding five years show 
that the median rate for accidents and injuries for the corespond¬ 
ing three months is 75. 

An outbreak of acute catarrhal fever appeared at the United 
States naval training station. Great Lakes, in December, when 136 
admissions were reported. There were 61 admissions at this sta¬ 
tion for this disease in October, and 45 in November, making a total 
of 242 for the quarter. One fatal case of cerebrospinal fever, that 
developed in the case of an apprentice seaman who had been admitted 
to the sick list with acute catarrhal fever, vms reported from tha 
Pharmacist’s Mates’ School, Portsmouth, Va. 

Reports from forces afloat indicate that morbidity rates for dis¬ 
eases and accidents and injuries were considerably less than ex¬ 
pectancy. The median rate for the quarter was 382 per 1,000 per 
annum as compared wiUi - the corresponding median rate for the 
preceding five years, whict is 464. Thirteen cases of measles were 
reported by the U. S. S. New York during the month of October and 
3 in. November. One case of cerebrospinal fever, terminating 
fatally, was reported by the U. S. S. Miesissippi in October and one 
by the U. S. S. Bridge in November. . 

Thirty-three of the 44 drownings and the 6 deaths from carbon 
dioxide poisoning reported during the quarter were due to the 
sinking on December 17, 1927, of the submarine U. S. S. 8-k 
Provincetown, Mass. 
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Tabu No. 1 . —Summary of morMdiiv in the United Btatet Navy and Martne 
Corpe for the quarter ended December SI, 1927 



Forces 

afloat 

Forces 

ashore 

Marine 

Corps 

Entire 

Navy 

ATtEifB Btreogth..........*. 

78,316' 

36,502 

10,708 

114,006 


AUcKiMfl; 

Number of sdmteiQos...—... 

7,472 

381.63 

6,267 

685.06 

2,605 

13,730 

47&25 

AnnnAl PAtA pwr 1.000L..___ 

52&72 

Disttse only: 

Nnmber ftf AdmLvflonfl _ _ _ _ _ 

6,401 

5,477 

506.71 

2,321 

47L08 

11,878 

Annnal PAtA per 1^000. ___ _ _ _ , . _ . 

A26.03 

411.47 

CoDununioable rftoet^, eieliishpo of ▼nienil dlieaae: 

Number of admissions_........____..... 

1,540 

70.12 

2; 164 
236.55 

706 

3,713 

120.35 

Annual rate per 1,000_...._____ 

161.56 

Venereal diseases: 

KumhAP of Admiflsionji— __ _ ^ , 

2; 375 
12L30 

1,006 
lia 19 

687 

3,888 

Annual rate per 1,000....—.—... 

120.20 

117.76 

Injmies: 

Number of admissions........ 

1,016 

51.80 

778 

284 

1,704 

62.45 

Annual rate per 1,000......... 

85.05 

57.64 

Potooning: 

NtunhAP of Admksimis_ _____ _ _ _ 

55 

12 

0 

67 

AfinnAl PAiA p«p 1,000 _ _ _ _ __ _ _ 

2.81 

1.31 

0 

2.38 




Tabu No. 2. — Death* reported, entire Navy, durituff the quarter ended December 

31, 1921 




Navy 

Marine 

Corps 

Nurse 




Offi¬ 

cers 

Mid¬ 

ship¬ 

men 

Men 

Offi¬ 

cers 

Men 

Corps, 

nurses 

Total 

A vensa stmnrth_... 

8.837 

1,535 

84,350 

1.107 

18,511 

478 

§ 1 



Causes: Dissasss | 




■ 




Primary 

Secondary or contributory 




■ 




Abseess: 

Brain.. 

Ncme_ __ _ ___ 



2 




2 

Lirer, entamebte... 




1 




1 

Retroperitoneal- 

AJoobolisiii, acute_ 

Peritonitis, general, acute 




1 


1 

None._..7.._1........... 





1 


1 

Do.-.-l-..—.. 

Asphyxiation, fnod bolus... 





1 

' 

1 

Appendidtis, chronic.. 

Carcinoma, liver. 

Obstruction, intestinal, from 



1 


. 

1 

external causes. 

Myocarditis, chronic...._ 



1 




1 

CeUolitia: 

Left hand.......... 

RAptlOAiniA. _ _ _ _ . 



1 


■■ 

1 

Left leg............ 

-.-.’.do___—. 



i 


1 

1 

Cerebrospinal fever.... 
Do.—.... 

None.... 



2 




2 

Obstruction, intestinal, from 
internal causes. 

Naphritis, Acnia _ 



1 




1 

Cholangitis, acute. 



1 




1 

Dysentery,' entamebfo. 
Endocarditis, acute.... 

Pnramonia, broncho......_ 



1 




1 

Pericarditis... 



1 




1 

Oeatritia, AaitA__, _ 

DilAtAtion, acuto. - r. 

1 





1 

Inflaensa............... 

Septicemia...... 


1 




1 

Leukemia_........ 

Nfkia_ _ _ _ _. T- T 



1 




1 

Malaria.. 

Myocarditis, aenta. 



1 




1 


Pneumonia, broncho_ 





1 


1 

Myocarditis, otiroiiie... 
Nephritis: 

Acute.. 

Dilatation, bardiae, acute_ 



1 




1 

Nona _ _ _ _ ___ _ 



1 




1 

Chronic... 

Arteriosclerotis, general.. 

1 






1 

Paralysis, ascending, 
acute. 

Pneumonia, lobar...... 

Nona_ _ ____ 





1 


1 

.do. 



1 

i 2 




2 

Do.. 

Endocarditis, aenta. 



1 




1 

fleptimmiA. __ 

Nona . _ _ _ _ _ , 



1 




1 

_ 

Myalltis, tPAnsvma . . _ _ _. 



1 




1 

Do... 

Poisoning, acute, neo-salvaraan 

Nona ,__ 



2 




2 

Tnberculoais, chronic, 
pulmonary. 

I>o_ - ___ 



2 




2 

Tuberculosis, kwaa and sidne.. 



1 




1 

▼ahruiar heart disease, 
aortic insufliciency. 

Nephritis, Acnta^--^^ 



1 




1 








Total for diseatssL 

.. 

2 


80 


5 

1 

88 
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Tamim No. 2.—De»th* reported, mtire Navp, d mi mp tde quarter ended December 

SI, i9B7 —Continaed 




Navy 

Marine 

C<Hps 

Nubm 




Offl. 

oers 

Mid¬ 

ship¬ 

men 


Offl- 

eers 

Mob 

Corps, 

nurses 

Total 

AwftffA flininflih _ __ 

A837 

1,535 

84,350 


18,011 

418 

ia906 


... 

OAusts Iimmiai akd Poboxiko 







“ 

Prtmaiy 

Besendanr or eoalribatory 








Asphyxiation; 

Carbon dioxide.... 

None. 

1 


5 




8 

Carbon monoxide.. 




1 




1 

Illuminating ms_ 

.do....-. 

. 


3 




2 

Burns, mnltiple: 

Flame.. 

... .do__ _ 



1 




1 

Steam...._..... 

,, „, do__ __ 



I 




i 

Oas explosion. 

Tbrombosis, eerebral. 



1 



- ---1 

1 

Electric shock, injuries 
from. 

Fracture; 

Compound, skull.. 

None-.-.-.l-....__ 



1 


1 


2 

.do___ 



1 



1 

l3o-...J.... 

Intracranid injury_ 



1 

.... 



1 

Simple, skull. 

None___. 



1 




1 

Intracranial injury. 

_do_ - 



1 




1 

Injuries* mnltiple, ex¬ 
treme. 

lAUKlplaoe orash: In- 
juries, multiple, ex¬ 
treme. 

Do. 

. <to . 



6 



6 

_ do______ ^ 

4 






4 

Edema of tuttg.. 



1 




1 

Do. 

Psychosis, manitv depressiTe.. 


...J 

1 


. 


1 

Wound: 

Penetrating— 

Brain. 

Nooe... 

1 


3 


4 



Chest. 

_do. 



2 



.. ___ 

2 

Right thigh.... 

Aerogenes capsolatus infec- 
tk)0,1«R. 
hJone_ 



1 1 


. 


1 

T.umbar region. 
Punctured, casu¬ 
alty in action. 
Wounds, multiple: 
Gunshot__ 


1 



1 


1 

.do. 





1 

__ 

1 

.. .do. 

i 

1 

. 1 



1 


1 

Extreme_ 

do _ _____ 

- ^ 1 

j 



1 


1 

Drowning. 

_do___ 

5 


38 


1 


44 

Poisoning, acute: 

Nicotine. 

.....do. 


1 

1 



1 

Bichloride of mer¬ 

. .do. 



1 , 



1 

cury. 


i 

_i 


. 

J 



Total for iniuries and noiaonlnss___ . 

10 


SO 


10 


8$ 







Grand total. 


12 ' 

] 

go 


W 

v 

Iff 





• 1 

Annual death rate per 1,000, aO causes. 

5.43 ‘ 


A 60 1 


3.24^ 

8.37 

Iff 

Annual death rate per liOOO^ disease only. 

.91 

--.---I 

1.42 


l.OB 

A37 

1.31 

Annual death rate per 1,000^ drowning.!... 

2.28 I 


1,80 


.22 

Lff 

Annual death rate per l)000| injuries.!. 

2.2$ 


1.38 1 


l.M 

. .i 

1.4$ 

Annual death rate her I'OOO! noi.soninir 




"i 

.ff 
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STAIimCB ItBlAXZYE XO JSSMTAE AEE 7BTSICAI aVALITrCiTIOES OF 
, • ■ ■ EECaUlTB 

'ni«‘ folMtviiig teble^ were constructed with figures taken from 
monthly fi^joffe ^bmitted by ntral tmining station; 




CumBtafive data 






NinnZMir 


Prr mt v lyr oei 


IVT:. VUTT 

W. j J 

p^v^^ ifUm 


jui, i tja i>cc: |ii 2 « 

41) osTti triiAahig 

liMrn:UA diutoi^ tii« p«rlad......— 

Kfccroltt $iiVp*Marm^ howjrfi oi ^Uirty:.4U. 

Becrwi?. wwitwxieji^eii tor <3is^diftn» '<m« diw se^lto^i * 

o<T08SB, ^ywt^ifth,i pBtmMBniC 

Ciiftert ^fAjup?«' 

■. ^ iir»j ■<lirvf4l$;^.u 

V ri<e:3 ST*%f^w okvd irMriinfr •aiaU^t. *>«t 44kiif, Ill.Y ■;' 

J^iCfi4U'Wfh‘«J tilt .> 4 J 

ftfoxuits. 4j:»r^*iim Ibi^^orb liMr.yey, 

nftmiUi* fwoirjii^AvWl for tryjttJ* m ’f^^rrloet. ^. 4^- 4w44 f 

I7i!iited 3t"4i4ik^ o}>rai Uiurthi^ Riitm..3aii • .'4 

, lUHToim tiv^ ■.c\ ci'«’.v ■ <’,*». «• ^ «i'4 

ke<nii:<* ittpfciuiwi<3^^ 
r dUfti Stsi'^a t/tt’.*H» ■ trfclWibS h^^ioiv 
.rf4|rvYiii< ‘inr^r^K ‘‘ky 


:;i::i 



50.! 4 m u 

at) i. . 440 i' 


.4 T-tV j*-I pj^* "f.» li» P;.» ■» » 


K^KSniiit hoir^yn t»wv1 fxf >ttr 

irwiii t ii a. 




t3» 

iW 

■ n' 

(77 

lO 

j.iMy 

121 

25 


:'>5L'25 

4«3 
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It. 13 
430 




as. 01 


100.00 


^•»*-*-'•»-1^ 

"jc.‘M 


AEiomoEa vox mrunma amv tovmm quabtse, mT 

The foOowuig indicating |to fl^lit«ocy of occurrence of* 

aecidental rhjuriefil and poisonings in the KaVy during the fourth 
quarter, 1^27, is based upon all Fotm F cards ctJtcfiug admissions 
ra those months which have feBched the bureau: . i 


. Jv. 44i3i£»*’ 

. .V 

V 6<44*li^, 

' K6v«o!;irrJ 

i'' : jisxd 

W27 


TMtmtSH 


C/i8gw«ct#t| ..j.. 

O^oetilciK €<mmiBisiA tjw^t n)oi iwawclHtctl -yrKh 

tieirrf4 m teEiv« «? li{»f^,o^ i*iUle abittiil ^tboija * • 

AU wjlijeiw;: 


>6ie^^ 



vMrniRiiifici i 4t!zatastan 
r4w; p«f t j raw; r,«r 

mmh 

anxmi<: •: i is^ DtA 

I. , 






4w} ‘. ^ 4int 

iLim\ 


j[. 




11 iH*t4i)iHii4 vfCM liiitlSt aiSniS^ 

LAfGy:iat4ft Jfrlkli hwtit, Hbetty, at ^kssom^Vttoaft 


•:.,(v 


.><’• 


.t: 


l^ttfeoolxuuM ,,-—v:^ 

Total poi«»iteK>.,-.--- 








i ■' j 



U- 

1 - 



:■• m 

• m ] 

54V 
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, - tas 



'"~ STf"" 

%t4 

■• j. - 

■x-ai-v-t 

MM 

8,4^ '^. 

A 513 




iti^ 


Go gle 
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Peree$U9ife reMiomMp* 



Occurring within command 

Occurring 

ootsida 


1 

Connected with 
the performance of 
work, drill, etc. 

Not connected 
with work or pre¬ 
scribed duty 

oommand-~leave, 
liberty, or A. W. 
0 . L. 


1 

October, 
Novem¬ 
ber, and 
December, 
1927 

Year 

1926 

October, 
Novem- ^ 
ber, and | 
December, 1 
1927 

Year 

1926 

October, 
Novem¬ 
ber, and 
December, 
1927 

Year 

1920 

Par cent of all injuries.! 

48.2 

49.4 

32.3 

33.9 

1 

19.5 

17.7 

Per cent of poisonings. 

19.4 

14.1 

59.7 1 

62.2 

20.9 

33.7 

Per cent of total admissions, injury and 
poisoning titles. 

47.1 

47.4 

1 

33.3 ; 

i 

34.0 

i 

19.6 

1&.6 


Poisoning by a narcotic drug or by ethyl alcohol is recorded under 
the title ‘‘Drug addiction,” or “Alcoholism,” as the case may be. 
Such cases are not included in the above figures. 

The following cases, selected from October, November, and Decem¬ 
ber, 1927, reports are worthy of notice from the standpoint of acci¬ 
dent prevention: 

Hatch-cover hazards .—A hatch cover on board a destroyer was 
left open without being properly secured. The roll of the ship caused 
the cover to fall while a man was passing through. He received a 
fracture of an arm and was on the sick list 29 days to the end of the 
year. The final result has not been reported. 

An improperly secured hatch cover of a battleship fell on the hand 
of a man who was passing through. He received lacerated wounds 
of two fingers. Loss of time, 21 days. 

A similar accident on board another battleship caused 17 sick daya 

HatcJmay hazards. — K. hatch was left unguarded after the ladder 
had been removed. A man fell astraddle the knife edge of the comb¬ 
ing. Besult, rupture of the urethra. Loss of time, 40 days. 

Gasoline hazards .—^Two men were playing cards on a gasoline 
drum, which was thought to be empty, as a table. The gasoline 
fumes were ignited by a lighted cigarette, and an explosion occurred. 
Both men received burns about the hands and face. Loss of time, 
8 days. 

A man, while passing by, dropped a lighted match into a bucket 
containing gasoline-soaked rags, which was left unprotected on the 
deck of a ship. The rags ignited and burned the leg of another 
man’s trousers. Result, bum of leg. Loss of time, 5 days. 

While a shipfitter was heating an apparently empty gasoline dram 
with a blowtorch, an explosion occurred which resulted in a bum of 
the man’s back. Loss of time, 5 days. 
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jStariihff <m engine without toomtn^.—While a boatswain’s mate 
was chipping paint from an anchor engine the engine was started 
without warning by another man. He received a contusion of the 
hip. Loss of time, 2 days. 

Vneafe pracUce—Cleaning machinery while in motion, —A man 
attempted to clean a dough-mixing madiine while it was in motion. 
TTifl hand was caught in the machinery and he lost the end of a 
finger. He was treated for 83 days <m the sick list and finally 
invalided from the service. 

Flying partidee—Lach of eye protection.—A. seaman without gog¬ 
gles was working with a portable power drill on the side of a ship. 
Flying particles from the driU injured an eye. Loss of time, 5 days. 

Unsafe practice—Lack of eye protection. —^Due to negligence of 
-others an officer was allowed to work with an electric torch without 
wearing protective goggles. Irritation of the eyes from the intense 
light caused 6 days’ loss of time. 
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PREFACE 


The United States Naval Medical Bulletin was first issued in 
April', 1907, as a means of supplying medical officers of the United 
States INavy with information regarding the advances which are 
continually being made in the medical sciences, and as a medium for 
the publication of accounts of special researches, observations,' or 
experiences of individual medical officers. 

It is the aim of the Bureau of Medicine and Surgery to furnish 
in each issue special articles relating to naval medicine, descriptions 
of suggested devices, clinical notes on interesting cases, editorial com¬ 
ment on current medical literature of special professional interest to 
the naval medical officer, reports from various sources, historical 
essays, notes and comments on topics of medical interest, and re¬ 
views, or notices of the latest published medical books. 

The bureau extends an invitation to all medical officers to prepare 
and forward, with a view to publication, contributions on subjects of 
interest to naval medical officers. 

In order that each service contributor may receive due credit for 
his efforts in preparing matter for the Bulletin of distinct origi¬ 
nality and special merit, the Surgeon General of the Navy will send 
a letter of commendation to authors of papers of outstanding merit 
and will recommend that copies of such letters be made a part of the 
official records of the officers concerned. 

The bureau does not necessarily undertake to indorse all views or 
opinions which may be expressed in the pages of this publication. 

£. B. Stitt, 

Surgeon General United Statee Navy. 
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NOTICE TO SERVICE CONTRIBUTORS 


Contributions to the Buixsttik should be typewritten, double spaced, on plain 
paper, and should have wide margins. Fasteners which will not tear the 
paper when removed should be used. Nothing should be written in the manu¬ 
script which is not intended for publication. For example, addresses, dates, 
etc., not a part of the article, require deletion by the editor. The Buixbtin 
endeavors to follow a uniform style in headings and captions, and the editor 
can be spared much time and trouble, and unnecessary changes in manu¬ 
script can be obviated, if authors will follow in these particulars the practice 
of recent issues. 

The greatest accuracy and fullness should be employed in all citations, as 
it has sometimes been necessary to decline articles otherwise desirable be¬ 
cause it was imix)Svsible for the editor to understand or verify references, 
quotati(»ns, etc. The frequency of gross errors in orthography in many con¬ 
tributions is conclusive evidence that authors often fail to read over their 
manuscripts after they have been typewritten. 

Contributions must be received tw’^o months prior to the date of the issue for 
which they are intended. 

The editor is not responsible for tlie safe return of manuscripts and pictures. 
All materials supplied for illustrations, if not original, should be accompanied 
by a reference to the source and a statement as to whether or not reproduction 
has been authorized. 

The Bulixthn intends to print onl^/ orighial articles, translations, in wMe 
or in part, reviews, and reports and notices of Government or departmental 
activities, o/fldal announcements, etc. All original contributions are accepted 
on the assumption that they have not appeared previously and are not to be 
reprinted elsewhere without an understanding to that effect. 
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SPECIAL ARTICLES 


HEAT STEOKZ A THBEMOEBOUXATOBT IHOOHPBTBHCY' 

WITH PATHOIXX3ICAI. FINDINOB 

Bj Bbbh B. Smith, Lieutenant Commander, Medical Corps, United States Navy 

Kinetic energy in its physical manifestation, appreciated as heat, 
presents a phenomenon of the utmost importance in the maintenance 
of life. The scientist is able to find nothing in life except highly 
organized and systematized energy. He does not question that there 
may be some higher guiding purpose above and beyond his mate¬ 
rialistic field of speculation and tangible analysis. 

Several biological facts relative to heat may be accepted. Heat is 
an essential factor in the maintenance of life. Heat is relative in 
degree. Protoplasmic life is limited to a relatively small portion 
of the range of temperature variation. The more complex the form 
of biological organization the more limited is its tolerance of varia¬ 
tion. Optimum temperatures vary with different forms of life. 

Heat has always been of prominent importance to the human race. 
History is largely the chronicle of the mastery of mind over heat. 
Not many generations removed heat was acquired laboriously and the 
race, by habit and habitat, rarely suffered from excess. Rather, 
activity and zone iuhabited were restricted by limited supply of 
heat. Conditions have changed. No longer is the race compelled to 
fight for its heat. Environmental temperatufes are so well con¬ 
trolled, and refined food, particularly sugar, is so abundant that 
rarely does the individual want for either. 

This progress is being purchased at some cost. New conditions of 
altered environment have been created and some of these are detri¬ 
mental to the organism. Dublin and Liboff, of the Metropolitan 
Life Insurance Co.,* reporting on hazardous occupations list 109 

^Prom U. S. Naval Medical School, Washington, D. C. Presented (by title)' at the 
twenty-fourth annual meeting of the American Society of Tropical Medicine, Washington, 
I>. C., May 8, 1928. 

*U. 8. N. Med. Bui., 17: 888, 1922. 
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industrial occupations as presenting health hazards due to exposure 
to extreme dry heat, and list 72 presenting hazards due to sudden 
variations of temperature. Hardly an industry is exempt. Even 
the average office and home are not above criticism. 

Physiological adaptation has not kept pace with the rapid evolu' 
tion of environment. C!ompensation for heat is the normal medli' 
anism. Compensation for heat acquired from environment represents 
a new and relatively artificial condition. Even exist^ce in a uni¬ 
formly comfortable environment fails to provide a physiological 
ideal, as Huntington * has shown in his analysis of the progress of 
civilization and his analysb of the effect of climate upon industrial 
efficiency. He concludes that the human organism is adapted to a 
temperature averaging 60° to 70° F., and that existence of many 
generations in tropical or arctic conditions has failed to alter this 
adaptability in favor of existence in these altered temperature en¬ 
vironments. Wintemitz* concluded from basal metabolic deter¬ 
minations that the optimum environmental temperature at rest is 
about 30° C. (86° F.). These figures confirm Buhner’s calculations 
and approximate more recent observations. From investigations on 
the effect of various atmospheric conditions on industrial workers, 
the New York State Commission on Ventilation® concluded the 
optimum to be: Temperature 68° F., relative hiunidity 60 per cent, 
air supply at the rate of 45 cubic feet per person per minute. De¬ 
partures from this optimum environmental temperature lead to 
physiological reactions and loss of efficiency. Excessive deviation 
may result in responses of clinical or pathological significance. The 
present discussion is concerned with temperatures above this 
optimum. 

The human body functions at a temperature that is almost con¬ 
stant. This normal represents, we may presume, that optimum of 
heat which is most conducive to efficient biochemical function of 
the protoplasm of the human body. This normal is approximately 
98.4° F. (36.8° C.), and it is surprisingly constant considering the 
marked stress placed.upon the thermoregulatory mechanism by vari¬ 
able environmental and metabolic influences. However, deviation 
from this mean does occur and may be physiological or pathological 
in origin. A diurnal variation has been observed and reported, 
the minimum occurring about 4 to 6 in the morning and the maxi¬ 
mum about 12 hours later. Pembrey and Nichols* found this to 
aproximate 1.25° C. No satisfactory explanation has been proposed 


• civilization and Climate, New Haven, 1924, Sd edition. 
<KUn. Jabre, Berlin, Bd. VII, S. 299 (1899). 
•Ventilation, 1923, p. 620. 

•Gay’s Hospital Beport Vol. LVII, p. 288. 1902. 
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for this. MacLeod ^ observes that this variation is not altered in 
persons whose habits are reversed to a nocturnal activity. Gibson, 
Osborne, and Lindhard have separately observed that a reversal 
does occur, and Simpson reports that birds, nocturnal in habit, also 
have a reversal of this temperature variation. 

Exercise and increased metabolic activity are known to increase 
temperature. Elevations of 2*=* to 8° F., have been observed under 
influence of strenuous exercise. Pathologically increased tempera¬ 
ture, clinically fever, is a common response to disease, and as such 
may represent either a transitory defense mechanism of utility in 
reacting to some antigen or a temporary instability of the thermo¬ 
regulatory mechanism. Whatever the cause, accelerated metabolism 
develops or results. As a prolonged condition, increased temperature 
represents a poor biochemical economy, as is often noted clinically 
in the exhaustion and debility associated with fever. Clinicians have 
long known that moderate rise in body temperature lowers efficiency 
and causes increased irritability, and excessive temperature results 
in serious protoplasmic trauma. When a rising temperature reaches 
106® F., further rise must be prevented. Temperatures above this 
figure are of serious prognosis, and the temperature that reaches 
110® F. is rare. Death in such cases of hyperthermia can not be 
attributed solely to heat, as there is an associated trauma and dis¬ 
turbed metabolic activity. However, heat must play a very im¬ 
portant role. 

The present discussion is concerned with those phenomena re¬ 
sulting from failure of a normal individual to maintain normal 
physiology under influences favorable to heat accumulation. 

Several fairly characteristic types of response have been observed 
clinically when compensation is broken. In heat exhaustion there 
is a terminal syncopal exhaustive vasomotor and thermoregulatory 
collapse following an initial and usually protracted period of com¬ 
pensation under stress. The temperature is usually normal or sub¬ 
normal and the skin moist and cool. Milder forms of incapacity 
are commonly classed as heat prostration. In contrast, thermic fever 
is heat accumulation in which exposure is usually more severe, onset 
more sudden, and decompensation develops relatively early and is 
manifested by stoppage of perspiration, dry skin, hyperpyrexia, and 
increased vascular tone, particularly of the left ventricle. Occasion¬ 
ally thermic fever instead of heat exhaustion may be the terminal 
event after prolonged exposure, especially in cases of decompensa¬ 
tion due to depletion of fluids. “Sunstroke ” is heat stroke resulting 
from direct exposiire to the sun’s rays. Clinically and pathologically 

f Physiology and Biochemistry in Modem Med., 5th ed., Ch. XCVI. 
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the condition may duplicate in severity and type any of the above 
forms. Etiologically, however, there is good experimental and em¬ 
pirical reason to presume that the heat rays are only partially re¬ 
sponsible for the results. 

The actinic rays, although representing only approximately 1 per 
cent of the spectrum, are powerful stimulants or irritants to the liv¬ 
ing cells. The severe form of sunstroke can surpass all other forms 
of heat stroke in rapidity of onset and suddenness of death. Severe 
burns and pigmentation bear testimony to the physiological im¬ 
portance of the effect of these rays on the skin and recent investiga¬ 
tion demonstrates their importance in metabolism. Heat cramps is 
a closely related condition in which failure apparently results from 
some alteration in blood constituents, probably depletion in the water 
and saline content of the blood and tissues. All represent various 
pathologic responses to the same basic etiology. Under identical en¬ 
vironmental conditions these various types of reaction have been 
manifested simultaneously in different patients. These types are not 
clear-cut entities, the symptomatology overlapping, and the litera¬ 
ture is confusing, due to the absence of a generally accepted uniform 
terminology. The present di.scussion is concerned only incidentally 
with the clinical manifestations of the disturbances indexed as 
heat stroke and hyperpyrexia. For convenience they may be re¬ 
garded as closely related types of reaction, each being a manifesta¬ 
tion of thermoregulatory incompetency. 

The mechanism wherebj’^ balance is maintained between heat pro¬ 
duction and heat accumulation on one hand and heat dissipation on 
the other involves a very complex physiological process in which 
many combinations of conditions are possible. 

Physiologists agree on a nervous control but fail in an agreement 
on anatomical localization of the center of control. Starling® sug¬ 
gests that the control is effected through two separate centers; one 
thermogenic, controlling heat production, and the other thermotaxic, 
a governing center which balances heat loss and heat production. 
The localization or actual existence of these centers is indefinite. 
Wood, in 1880, and numerous investigators since, including Ott, 
Aronshon and Sacks, Babinskj'^ and Ijehman, White, Ito, Aisenstat, 
Streerath, Nikolaides and Dontas, Jacoby and Roemer, Isenschmidt 
and Schnilzler, and others have experimentally concluded that there 
is a heat regulatory center. These various investigators have vari¬ 
ously proposed the following areas: (1) First cerebral convolution 
posterior to and in the vicinity of the sulcus cruciatus, (2) anterior 
inner end of the optic thalamus, (3) medial aspect of the corpus 
striatum, (4) tuber cinerium. 


^ Human Physiology, 1926. 
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Barbour ® found that-by heating and cooling the corpus striatum he 
obtained a compensatory reaction, in that heating caused a fall in 
body temperature and cooling accelerated metabolic processes with a 
resultant rise. 

In opposition to this localization, Kornblumcame to the conclu¬ 
sion that there is no definite area in the brain whose sole function is 
heat regulation and that heat regulation is effected through widely 
distributed reflex arcs. He produced lesions in dogs in the optic 
thalamus, corpus striatum, pons, medulla, corpus callosum, internal 
capsule, corona radiata, cortex, nucleus amygdale, and pituitary 
gland. Radium, electric current, trauma, and injections of chloro¬ 
form, cerebrospinal fluid, and blood wei*e employed. He produced 
maximum temperature of 106.1° F. (41.2° C.). Sachs and Green, 
and Moore also failed to find any localization. 

Whatever the localization may be. Starling concludes that the 
center is apparently in the medulla, that it acts through the sympa¬ 
thetic control over the vascular supply to the ^in, that it controls 
the function of the sweat glands, and, we may presume, also affects 
endocrine function. Injury to this center results in hyerpyrexia 
without compensatory heat loss. It is this mechanism that controls 
heat accumulation on one hand and heat dissipation on the other 
so as to preserve a normal physiological balance. 

Heat accumulation is dependent very lai*gely upon the oxidative 
processes of metabolism. The normal basal metabolic rate approxi¬ 
mates one calorie (large) per kilo body weight per hour (MacLeod 
This is the minimal heat production with the body at complete rest 
except for the essential vital functions. It is a rate which can not 
be permanently maintained. At this basal rate the body consumes 
food products that must be eventually replaced. Addition of ordi¬ 
nary diet sufficient to satisfy this demand increases this rate by about 
10 per cent due to the specific dynamic action of foods, in that they 
liberate heat while undergoing digestion (protein 30 per cent, fat 11 
per cent, carbohydrates 6.8 per cent). Du Bois “ has shown that the 
basal rate closely follows the surface area law and he has evolved 
a very useful formula whereby this area may be calculated from 
height and weight. 

Benedict has modified these calculations by the additional vari¬ 
able factors of age and sex. There are also other modifying factors 
more difficult to incorporate in arbitrary equations. It is known 

^ See footnote 7 on p. 481. 

•Arch. f. Exper. Path. u. Pharmacol., 70: 1, 1912. 

»• Arch. Neurology and Psychiatry, 13 : 756, 1926. 

" Clinical CtiODiatry, Papers 1-26, Arch, Int. Med., 1915-1917. 

”Benedict: Am. Jour. Physiol., 1910. 
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that the state of nutrition is a modifying factor, the rate decreasing 
during starvation and being increased in the athlete (MacLeod^). 

Douglas and Haldane determined the oxygen consumption under 
conditions of variable degree of activity. Allowing 4.8 calories for 
each liter of oxygen consumed the following heat production in large 
calories per hour may be calculated, assuming an average diet: 

On waking, in bed, G8.25 calories. 

At rest, standing, 95.04 calories; increment, 39 per cent. 

Walking, 2 miles per hour, 224.64 calories; increment. 229 per cent. 

Walking, 3 miles per hour, 306.72 calories; increment, 349 per cent 

Walking, 4 miles per hour, 459.36 calories; increment, 573 per cent 

Walking. 5 miles per hour, 732.38 calories; increment, 973 per cent. 

Utilization of calories in excess of the basal rate and specific 
dynamic action of metabolism is in the form of tissue growth and 
repair and work, primarily work. Heat production occurs in the 
active protoplasm of the body (Benedict “), chiefly the muscles, and 
a warm-blooded animal becomes poikilothermos when the motor 
terminals are paralyzed with curare (MacLeod ^). Muscle tone and 
muscular work, therefore, account for the chief supply of heat. The 
trained muscle working under most favorable conditions has an 
efficiency little in excess of 30 per cent, and ordinary muscular exer¬ 
tion falls below this figure. Consequently, over 70 per cent of the 
caloric requirement for work must be dissipated as heat- The inges¬ 
tion of foods and fluids of high temperature is a minor source of 
heat. Usually heat is lost rather than gained through this source. 
In cold environment there is a tendency to accumulate some heat this 
way, but under conditions of high temperature there is a definite 
tendency to ingest fluids below body temperature. 

The only other source of heat is to accumulate it from an environ¬ 
ment which has a temperature above that of the body. It may be 
climatic or industrial in origin and each field has furnished much 
interesting research. Environmental influences involving exposure 
to temperatures approaching blood heat are relatively exceptional. 
During the calendar years 1923-1927, inclusive, there were 555 hours, 
or 1.27 per cent of the total time, when the Weather Bureau reports 
temperatures above 90® F. (32.2® C.), in this locality. Tempera¬ 
tures much in excess of this are encountered in equatorial latitudes 
and in many industries; but the fact remains that the body mecha¬ 
nism is primarily adusted to an environment definitely below blood 
heat and normally fimctions to maintain heat rather than to promote 
heat loss. 

Heat dissipation is dependent upon complex physical and physio¬ 
logical factors. There is an interchange of heat between the body 


^ See footnote 7 on p. 481. 

“ See footnote 12 on p. 483. 

^ Douglas and Haldajie: Jour, of Pliysiol., 45:2Mb 1212. 
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and its enyironm^t, ordinarily at the expense of the body. This 
takes place by means of conduction, convection, and radiation. 
Conduction increases with increase of humidity. Convection in¬ 
creases proportional to the square root of air velocity* Badiation is 
proportional to difference in temperature between the body and the 
air. Clothing or still air tend to retard the interchange, while ex¬ 
posure of skin surface and air in motion and moisture facilitate the 
interchange. Evaporation of moisture on the skin and in the lungs 
also occurs. At body temp>erature this evaporation absorbs heat at 
the rate of 582 calories per liter. Loss of heat to ingested food and 
Iluid, inspired air, and excreta, is a relatively negligible quantity that 
is estimated as not over 5 per cent of total heat loss. 

Physiologically, advantage is taken of these physical factors to 
stabilize temperature. Under average conditions the heat loss by 
evaporation from the skin and lungs is about equal, and the loss by 
radiation, conduction, and convection from the skin is two to three 
times the amount lost by evaporation (MacLeod^). This loss from 
the skin is governed by altering the capillary blood flow and modi¬ 
fied, of course, by degree of insulation by clothing and still air. 
Vasoconstriction occurs when there is need to protect the body from 
an unfavorable environment, usually from chill, but the same effect 
may occur on exposure to extreme heat. Flinn observed vasocon¬ 
striction and blood concentration resulting from exposure to a tem¬ 
perature of 122° F. (50° C.) for one hour. Ordinarily, however, 
peripheral vasodilation and associated pulse acceleration occur as 
the initial physiological effort when there is need to dissipate heat. 

Under conditions of heat accumulation due to either increased 
production or decreased dissipation this mechanism may be insuffi¬ 
cient, in which case the sweat glands are stimulated to action and 
respond with perspiration that may or may not be visible. Visibility 
depends upon the degree of activity and rapidity of evaporation and 
is no criterion of the amount of perspiration or effectiveness of 
refrigeration. Under conditions of high humidity perspiration may 
be conspicuous and evaporation negligible, while at high altitude 
with low humidity perspiration may be profuse yet insensible. As¬ 
sociated with the alteration in the peripheral capillary bed, there is 
proof of alteration in the fluid content of the blood. Barbour et al.^® 
have experimental proof that chill produces anhydremia with loss of 
fluid to the tissues, while heat ** produces hydremia with absorption 
of fluid by the blood from the tissues. 

Evaporation permits the body to tolerate temperatures that would 
otherwise be totally incompatible with life. In the absence of evapo- 


’See footnote 7 on p. 481. 

'«Fllnn: U. 8. Pnblk Health Reports, yol. 40. No. 18, 1925. 

" Barbonr et al.: Abl Jour. Physiology. yoI. 73, p. 315, 1925. 
^Am. Jour. Physiology, toI. 59. pp. 300 and 306. 
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ration, Haldane places the upper limit of safety at 88® F. (31.1® 
C.), if at rest, and 78® F. (26.5® C.), if working in still atmosphere. 
Above these temperatures some evaporation is essential. When the 
environmental temperature reaches blood heat evaporation must play 
the sole role of stabilization. At a wet and dry bulb temperature of 
98® F. (36.7® C.), under which condition heat interchange between 
the body and environment is practically at equilibrium, Haldane 
found the body temperature to rise at the rate of 4® F. (2.2® C.) 
per hour. For temperatures above body temperature, evaporaticwi 
must not only compensate for the heat of metabolism, but must also 
neutralize heat accumulated from the environment by radiation, con¬ 
duction, and convection. Hill estimates water loss in man for the 
24-hour period in per cent of body weight: Average in summer, 4.8 
per cent; when working hard, 7.7 per cent; upper limit of safety, 
10 per cent. Hunt reports experiences in the Deccan where maxi¬ 
mum temperatures were seldom under lOp® F., dry bulb, and 110® 
F. was experienced over long periods. All members of a party 
living under these conditions consumed more than 3 gallons of water 
per day. Allowing 1,500 c. c. for loss in excreta, approximately 10 
liters remain to be accounted for as lost from the lungs and skin. 
This would represent a heat loss of 5,820 calories if all were evapo¬ 
rated. The same author, using a Turkish bath, investigated water 
loss, at rest, upon exposure to temperature varying from 140® to 180® 
F. (60° to 82.2® C.), and found losses of 2 pounds per hour, approxi¬ 
mately 900 c. c. If this were completely evaporated it would repre¬ 
sent 524 calories, which is comparable to the heat loss when walking 
at the rate of 4 miles per hour. Moss*® reports a maximum water 
loss of 5.5 pounds, approximately 2,500 c. c., per hour, in acclimatized 
miners. Doubtless, some water is lost in these extremes before com¬ 
plete evaporation can occur, but they illustrate well the physiological 
response to increased temperature. 

The effectiveness of evaporation as a refrigerant is based upon 
the well-known law of latent heat. Water in passing from a liquid 
to a gaseous state absorbs 582 calories per kilo, at body temperature, 
that is, 5.82 times as much heat as is required to raise it from freez¬ 
ing to boiling temperature. Also every rise of 27® F. (15® C.), in 
temperature approximately doubles the water vapor capacity of the 
a^ir. The latter factor is particularly important, because evapora¬ 
tion is directly dependent upon the capacity of the air to take up 
water, that is, upon the relative humidity. Determination of the 
percentage of water saturation of the air therefore is of importance 

Haldaoe; Jour, of Hygiene, 5: 494, 1905. 

^ Hill: Recent Advances in Physiology and Biology. 

^•Hunt: Jr. of Hygiene, vol. 12. 1912. 

: Brit Med. Jr., 1:980, 1023. 
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in evalnating the effect of all temperatures upon the organisms, and 
for temperatures above 88® F, becomes of v,ital significance. The 
wet bulb thermometer has been devised to measure the degree of 
water vapor saturation of the air. Obviously, dry air facilitates 
rapid evaporation and cools the thermometer or any moist surface. 
As the air approaches saturation the wet bulb readings approach 
dry bulb readings and evaporation is correspondingly retarded. 
This ,is a static reading, measuring a given state at a given time. 
Hill ** has devised the spirit Kata thermometer to determine 
dynamic or progressive cooling power under conditions simulating 
those present at the skin surface and calibrated to measure rate of 
heat loss in terms of microcalories i)er square cent^imeter of surface. 
Used as a dry bulb it measures rate of heat loss by conduction, con- 
vect;ion, and radiation. Used as a wet bulb, it, in addition, measures 
the rate of heat loss by evaporation. 

The degree of air stagnation on the body surface is another im¬ 
portant physical factor that must be considered. It is modified by 
rapidity of air movement and clothing. In general, increased air 
movement promotes equalization of temperature between the body 
and the air. It either accelerates cooling or heating the skin, de^ 
pending on whether its temperature ,is above or below that of the 
body. If the air is not saturated with water vapor, air movement, in 
addition, promotes evaporation regardless of its temperature; how¬ 
ever rapid flow of hot dry air may cause more discomfort from dry¬ 
ing and heating than comfort from promoting evaporation. Com¬ 
fort .is therefore dependent upon a favorable balance of the factors— 
air temperature, air humidity, degree of air stagnation as modified 
by clothing and air flow, and physiolo^cal response, all of which 
represent fluctuating variables. Yaglolou ** graphically shows the 
physical factors in a thermometric chart w.ith comfort zone super¬ 
imposed. Heame, quoted by Willcox**, observed that patients in a 
Mesopotamian hospital who were suffering from heat stroke with 
suppression of perspiration objected to the draft from electric fans. 
Other patients were more comfortable when the fans were in motion. 

Haldane”' found that while 88® F. (31.1® C.) was the limit in 
still saturated air, if air movement occurred at the rate of 170 linear 
feet per minute a temperature of 93.9® F. (34.4® C.) was the upper 
limit at which heat accumulation did not occur. These are the basic 
physical factors involved in the problem of adjustment and malad¬ 
justment to variable temperature. Maintenance of normal tempera¬ 
ture under conditions favoring heat accumulation is therefore a 

” See footnote 17 on p. 4S6. 

et al.: PhiL Trans. Bojal Soc., London, Series B, 207: 183, 1916. 

* Yaalolon: Jonr. Am. Soc. Heat Vent. Engineers, May, 1927, p. 296. 

** Willcoz: Brit. Med. Jonm., 1; 892, 1920. 
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problem of evaporation, and evaporation in turn is dependent upon 
an atmosphere permitting evaporation and the physiological pro¬ 
duction of sufficient perspiration. 

Much experimental knowledge has accumulated relative to the 
physiological respoase to heat. Only that which seems pertinent to 
the mechanism of heat stroke can be reviewed here. It is known that 
when the environmental temperature rises above 86° F. (30° C.), 
(Wintemitz ®) metabolism accelerates, due to an active physiological 
effort to promote dissipation with a corresponding heat production. 
As a result, a potential vicious cycle is initiated, heat being produced 
in the physiological process of eliminating heat. Increased perspira¬ 
tion is the normal response and equilibrium is maintained through 
increased cooling from evaporation. Attention has already been 
called to the remarkable extent to which the body can respond with 
water loss. This ability to perspire freely is better developed in man 
than in any other organism, and results in greater toleration of ex¬ 
cessive temperatures. The source and supply of this Avater are of 
first importance in the physiology of heat regulation. Based upon 
the blood volume calculations of Keith, Rountree, and Geraghty,^* 
.there are 89.1 c. c. of blood per kilo of body weight. The loss of one 
liter of fluid in a person weighing 150 pounds represents approxi¬ 
mately 16.5 per cent of the total blood volume and 33 per cent of the 
total plasma volume. Such marked fluid lo.ss can be only transitory- 
in the blood, and the major fluid depletion must occur in some other 
tissue. Engles ” investigated the source of this fluid in experiments 
on dogs and determined that 85 per cent of it comes from muscles 
(67.89 per cent) and skin (17.75 per cent). 

The reserve supply of fluid in the tissue is considerable, but lim¬ 
ited, and when this supply is depleted i>erspiration ceases and heat 
loss can occur only by conduction, radiation, and convection. Such 
a body reacts to environmental temperature as if the air were com¬ 
pletely saturated. Hunt^* experimentally confirmed the clinical 
observation that such a depleted body has only a limited tolerance 
for water, that replacement of the excessive loss occurs slowly (16 
hours in his experiment), and that free intake after extensive drain 
results in needless profusion of perspiration and may be harmful. 
The saline content of the perspiration is of interest. Hunt states 
that it is approximately 0.21 per cent, and Moss calculated it to be 
0.2 per cent. Each liter of perspiration would represent a loss of 2 
grams, or 6.5 per cent, of the salt content of the whole blood of a 
150-pound man. 


» See footnote 3 on p. 480. 

See footnote 19 on p. 486. 

S<>e ^footnote 20 on p. 486. 

“ Keith. Rountree, and Geragbty : Arch. Int. Med., 16 : 547, 1915. 

* Ehigles: Arch. f. exper. Patli. u. Phamiakoi. Ledpz.., 1904, 61: 346. 
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Physiolo^cal response of man to tropical and experimental 
environments of high temperature has been investigated. Hunt 
reports that under tropical conditions, midday “ shade ” tempera¬ 
tures of 110° F. (43.8° C.), dry bulb, healthy persons experienced no 
great discomfort and fairly hard physical work was possible in the 
sim. He makes the interesting comment that he “ has come across 
no case as yet of pure heat stroke or sunstroke in a proved healthy 
individual,” and “ such a life is led by hundreds of Europeans and 
usually with a gain rather than a loss to health.” Attacks are attrib¬ 
uted by him to insufBcient water intake or associated incidental 
pathological processes sufficient to disturb the normal thermo¬ 
regulatory mechanism. 

Young, Breinl, Harris, and Osborne observed the effect of exer¬ 
cise and humid heat upon the pulse rate, blood pressure, body tem¬ 
perature, and blood concentration under tropical and experimental 
conditions. Observations were made during the summer months, 
dry bulb 80° to 90° F. (26.6° to 32.2° C.), wet bulb 75° to 80° F. 
(23.8° to 26.6° C.), climatic conditions approximating that of Cal¬ 
cutta. Pulse increment was roughly proportional to intensity of 
exercise; walking two hours resulted in an average increase from 
90 to 150, the rate approximating 130 at the end of the first 30 
minutes, and 140 at the end of the first hour. Recovery was more 
prompt after short periods of exercise. Blood pressure was affected 
more by strenuous exercise of short duration than by less stenuous 
exercise of longer duration. In both cases the response was prompt 
and rapid. Walking for two hours gave a maximum at approxi¬ 
mately the end of 30 minutes with a distinct fall, but not to normal, 
during the following V/z hours. Temperature was affected little 
by exercise of brief duration, elevation of 1° F. (0.55° C.) being ex¬ 
ceptional. Prolonged exercise, even the less vigorous, resulted in 
greater elevation. In the two-hour walk increments of 2° to 3° F. 
(1.11° to 1.65° C.) resulted, the major portion being attained in 
the first hour. Blood concentration as determined by calculating 
total solids and by refractive index determination was observed. 
Walking hours (dry bulb, 85.2° F., 29.5° C; wet bulb, 75.3° 
F., 24.0° C.) resulted in a loss of weight of 2,730 grams and a water 
loss of the blood of 9.5 per cent. Experimental observations were 
made by placing subject in a galvanized chamber exposed to the 
sun. Humidity was increased by boiling water, and wet bulb read¬ 
ings as high as 102° F. (38.8° C.) were obtained. Under this con¬ 
dition the body temperature rose gradually and steadily, and the 
pulse rise was proportional. Blood pressure readings were incon¬ 
sistent. Water loss averaged 500 to 1,200 grams per hour, and 

^ See footnote 10 on p. 486. 

^ Tonng, Breinl, Harris, and Osborne: Proc. Royal Soc. of London, Series B, YoL ZCI, 
p. HI. 
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water loss of blood varied from 4.2 to 9.5 per cent. This reaction, 
like exercise, throws a str^ upon the cardiovascular mechanism, as 
is manifested in the response to such treatment as hot packs, hot 
baths, sweat room exposure, and cabinets in which temperatures of 
140® to 165® F. (60® to 73.8® C.) are employed. 

Hill and Flack investigated the influence of hot baths on pulse, 
temperature, breathing volume, and alveolar tensions of man. Their 
method consisted of immersing the body up to the neck in baths of 
105° to 110° F. (40.5° to 43.3° C.) for intervals of 15 to 30 minutes. 
Body temperatures of 102.5° to 104.6® F. (39.1° to 40.3° C.) resulted. 
Pulse rate was accelerated as high as 160. Systolic blood pressure 
fell as low a.s 60. Loss of vasomotor tone and stability were also 
evidenced by excessive acceleration of pulse rate on standing, as much 
as 56 beats difference resulting, associated with fainting symptoms. 
Greatly increased respiratory rate and volume occurred and re¬ 
sulted in a fall of alveolar COj tension, down to 3.07 per cent, and 
a corresponding rise in Oj tension so that subject on removal from 
bath could hold his breath 2V^ times as long as normal. 

Bladgen and Forsythe report exposure to dry air temperatures as 
high as 262° F. (127.7°.C.) for 15 minutes without ill effect. This 
temperature was sufficient to cook a steak in 13 minutes. Two jars 
of Avater were placed in the hot room, one being covered with oil. 
In the former, evaporation was sufficient to prevent boiling. The 
other boiled. Living tissue will temporarily tolerate much higher 
temperatures and at times such extreme degrees of heat are em¬ 
ployed therapeutically. Gas and electric bakers used in physio¬ 
therapy departments attain temperatures of 200° to 400° F. (94° 
to 205° C.) or more, and the usual treatment lasts 30 minutes. The 
physiological response corresponds with that of other forms of heat 
exposure. Function is accelerated in an effort to keep tissue tem¬ 
perature within physiological limits. Brown, et al.,** experimentally 
applied diathermy to the chest of dogs. Currents sufficient in 
strength to almost produce local burns were used. This heat was so 
well dissipated that temperature within the chest, between the elec¬ 
trodes, increased only about 2.7° F. (1.5° C.) and the rectal tempera¬ 
ture remained essentially unchanged. 

The mental reaction to hyperthermia is described by Sutton.®* 
Wet bulb readings approximately 96° F. (35° C.) were obtained in 
a ventilated room. The initial sensation on entering the room was 
a marked sensation of warmth, but with onset of perspiration this 
was replaced by a general relaxation and marked degree of sleepi¬ 
ness lasting about one-half hour. Then the temperature began to 

Hlli and Flack : Proc. Physiolog. Soc,. Mar. 27, 1000; Jr. of Phya.. vol. 38. 

Bladgen and Forsythe: Phil. Trana. of the Royal Society, London, 13; 1775. 

•Brown et al.: J. A. M. A.. 80: 875, 1927. 

• Sutton: Jour. Path, and Bact., 13: 62, 1009. 
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rise, due to broken thermoregulatory compensation. At 99..6® F. 
(87.5® C.) rectal, there was a sudden and definite change to wakeful¬ 
ness, irritability, and restlessness. At 103° F. (39.1° C.) this was 
exaggerated and any irritation, however slight, became actually an¬ 
noying. From 106® to 108° F. (41.1° to 42.2° C.) coma, delirium, 
and convulsions are observed clinically, and as temperature rises 
complete unconsciousness develops. 

The physiological response of the skin to local insolation has been 
investigated by Aron.®^ The average usual skin temperature was 
determined to be 90.5° to 92.3° F. (32.5° to 33.5° C.). Skin exposed 
to the sun rapidly increased in temperature to 96.8° F. (36° C.), or 
a maximum of 98.6° F. (37° C.), when perspiration began and skin 
temperature fell. He found that brown skin absorbed more heat 
than white and responded more promptly with perspiration and con¬ 
sequent cooling. Daubler, quoted by Aron,** states that the Negro 
has larger and better developed sweat glands than the white man. 
The skin and subcutaneous tissue tolerate temperatures that are fatal 
to the organism as a whole. Corbus and O’Connor** state that 
normal nourished epithelial cells survive exposure to a temperature 
of 118° F. (47.8° C.) for an hour, and that connective tissue cells 
will tolerate even higher temperature for a longer period. 

The field of animal experimentation furnishes considerable mate¬ 
rial of significant value. Lozinsky ®“ observed the effect of heat 
experimentally (upon dogs) under conditions of high and low 
humidity. When the humidity varied from 80 to 94 per cent panting 
developed at 86° F. (30° C.), and above 92° F. (33° C.) body tem¬ 
perature became poikilothermic, rising almost degree for degree. 
One dog survived a temperature of 105° F. (40.1° C.) at the end 
of the hour. Another died one-half hour after an hour’s exposure 
to 106° F. (41° C.), body temperature reaching 111° F. (43.8° C.). 
Under conditions of low humidity of 21 to 51 per cent higher tempera¬ 
tures were tolerated. No significant change was noted for tempera¬ 
tures below 101.8° F. (38.8° C.); above 107.6° F. (42° C.) they 
observed vigorous panting, rise in body temperature and blood con¬ 
centration. One dog survived a temperature of 122° F. (50° C.) 
for an hour, its body temperature rising to 111° F. (43.8° C.) and 
returning to normal within an hour. Another survived a tempera¬ 
ture of 130° F. (54.5° C.), body temperature rising to only 104° F. 
(39.7° C.) and returning to normal within an hour. 

Hall and Wakefield ** subjected dogs to temperatures ranging from 
130° to 140° F. (54.5° to 60° C.) under high humidity. No dog 
survived exposure exceeding 36 minutes in lei^h and 36 minutes and 


“Aron: PhUlpplne Jonr. Sc., 6: 101, 1911. 

“CorbuB and O’Connor: J. A. M. A.. 87: 1816, 1926. 
* Lotinskj: Am. Jour. Phys., vol. 67 : 388, No. 2. 
“Hall and Wakefield: J. A. M. A., 89: 177, 1927. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



492 


SMITH—^HEAT BTBOEB 


Vol. XXVI 


less exposure were usually but not uniformly fatal. Britton ** ob¬ 
served the effect of increased temperature upon fish. At 77° F. 
(25° G.) some restlessness was observed and death soon followed 
exposure to 86° F. (30° C.). Aron reports on the action of direct 
tropical sun rays on monkeys. When the entire body was exposed 
the animal died after 70 to 80 minutes exposure, the body tempera¬ 
ture rising to 107.6° F. (42° C.) or above, and subcutaneous tem¬ 
perature reaching as high as 114° F. (46° C.). When only the head 
was exposed, the body being protected, one animal survived a total 
exposure of 54 hours in 12 days. Its body temperature remained 
normal and readings as high as 116.6° F. (47° C.) were obtained in 
the hair of the scalp. There is clinical confirmation of the brain’s 
tolerance of local application of heat. Horsley advocated the use 
of hot-water irrigation of 110° to 115° F. (43.3° to 46.1° C.) to the 
brain to control capillary hemorrhage, but advised against a tem¬ 
perature of 120° F. (48.8° C.). Incidentally, it is of interest that 
Willcox reports that Horsley died from heat stroke in Mesopotamia. 

Typical examples of conditions under which heat stroke develops 
are of interest. Willcox** records three years’ experience under 
tropical conditions in Mesopotamia. During the month of July, 
1917, shade temperature reached 120° F. (48.8° C.) or more, on 6 
days and reached or exceeded 115° F. (46.1° C.) on 15 days. Cor¬ 
responding tent temperatures for this period were 130° to 140° F. 
(54.4° to 60° C.). He reports a shade temperature of 110° F. 
(43.3° C.) as dangerous, and 120° F. (48.8° C.) as exceedingly 
dangerous, result ng in morbidity and mortality. 

From Chicago, Gauss and Meyer *• report a series of 158 ca.ses 
of heat stroke and heat exhaustion, 147 of which occurred between 
July 26 and July 31, 1916. During this interval the temperature 
was continuously above 82° F. (27.7° C.), and attained a maximum 
of 101° F. (38.3° C.). Relative humidity averaged 58. Mortality 
for the entire group averaged 44.3 per cent. Of these, 11 had an 
admission temperature of 98° F. (36.6° C.), or less, with a mortality 
of 3, or 27 per cent. The admission temperature of 107 ranged 
from 99° to 109° F. (37.2° to 42.7° C.), w th a mortality of 32, or 
30 per cent. Of these. 19 had a temperature of 109° F. (42.7° C.), 
with a mortality of 5, or 26 per cent. Of 38 admitted with a tem¬ 
perature of 110° F. (43.3° C.) or above, 31, or 81.5 per cent, died. 
Their lowe.'^t recorded temperature was 94° F. (34.4° C.). and the 
maximum was 114° F. (45.5° C.). The highest recorded tempera¬ 
ture found in the literature is reported by Lambert®" as 117.8° F. 
(47.6° C.). resulting from sunstroke. 


® St'e footnote 2H on p. 487. 

See fot>tnote 31 on p. 491. 

* Britton : Am. Journ. Phys., 67 : 411, No. 2. 

Gauss and Moyer: Am. Jour, of Med. Sc., 154: 554, 1917, 
Lambert: Flandb. of Med. Sc., 5 : 124, 1923. 
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The naval service furnishes several reports of interest. Phelps ** 
review^ the occurrence of heat cramps and heat exhaustion in the 
fleet. During 24-hour trials one vessel had fireroom temperatures of 
186** to 140** F. (57.7** to 60^ C.), and no man felt any ill effects. 
Another vessel reported 56 cases in 7 days. Of these, 7 occurred in 
the first three days, with an average fireroom temperature of 112*’ F. 
(44.4*’ C.). The remainder occurred with an average fireroom tem¬ 
perature of 125*’ F. (51.6*’ G.), maximiun 181*’ F. (55** 0.). Cramps 
were common and exhaustion exceptional. Analysis of the^ sta¬ 
tistics would suggest that heat precipitated attacks in cases phys¬ 
ically below par from stress of duty, prolonged exposure to high 
temperature, or inexperience. The Bureau of Construction and Re¬ 
pair furnishes information on record high temperatures. One vessel 
is reported to have had a temperature of 150*’ F. (65.5*’ C.) in the 
boiler room; wet-bulb reading not known. Another vessel, a battle¬ 
ship, is credited with maximum temperatures of 130** F. (54.5** C.), 
dry bulb, and 110** F. (43.3** C.), wet bulb, in one engine room. 
Such temperatures are obviously incompatible with thermoregulatory 
compensation, and the record for 1925 charges this particular vessel 
with 82 cases of heat stroke, more than 50 per cent of the admissions 
of the entire fleet and train for that year. In describing cramps, 
Elliott*” states that these attack^ are always preceded by profuse 
sweating, “the skin actually seerofi to be leaking and towards the 
latter end of the attack the face becomes shrunken and the patient 
presents the appearance of one sick from cholera, which it much 
resembles in the cramps of the muscles.” 

Cramps merit special consideration. Classification of cramps as a 
separate entity is questionable. They are certainly one of the mani¬ 
festations of heat stroke. Experiences in the Navy and in mines 
would seem to justify accepting cramps as one type of incompetency. 
Willcox ** fails to make this distinction from tropical experience, but 
notes that they may occur in the choleraic type of heat stroke. Moss *** 
attributes miners’ cramps to great heat, loss of chlorides by sweating, 
excessive drinking water, and temporary paralysis of renal secretion. 
Therapeutically it is of interest to note that in 1908 Elliott*® treated 
these cases with saline enemas and reports that patients in a state of 
complete collapse would be out of danger in one-half hour. 

The clinical manifestations of cramps vary from fibrillary con¬ 
tractions to a tetany so severe that one author has attributed the 
etiology to tetanus infection in the intestinal tract. The condition 
may resemble the tetany of parathyroid calcium deficiency so closely 


*®8ee footnote 20 on p. 486. 
footnote 23 on p. 487. 

■ Pbelpe: U. 8. Nav. Med. Bnll., 24 : 145, 1926. 
•ElUott: MU. Surg.. 22 : 227, 1908. 
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that the clinical manifestations appear identical. In heat cramps, 
however, there is a differential feature in that the neurological find¬ 
ings are said to be normal. Some parathyroid trauma may be pre¬ 
sumed to occur along with the general parenchymatous damage, but 
has not been demonstrated. Hall and Wakefield found essentially 
normal blood calcium findings in heat exhaustion. However, it is not 
known what portion of this is ionized and available for use. A con¬ 
spicuous feature of heat stroke, particularly the exhaustive and 
cramp types, is water and salt loss. The profuse perspiration is not 
infrequently supplemented by diarrhea and emesis. The clinical 
observation has been made by Dickens that when the blood chlo¬ 
rides fall to approximately 300 milligrams per 100 c. c., tetany and 
coma develop. Willcox*® classifies one type of heat stroke as chol¬ 
eraic. The muscles contribute approximately 68 per cent of this 
fluid and salt loss, and may be presumed to suffer correspondingly. 
Usually, water only is ingested to replace this loss, and is often taken 
in excess because it does not entirely satisfy the thirst. Salt is also 
required. Woodyatt*^ dehydrated animals by large doses of glucose 
solution given intravenously. Definite rigors and temperatures as 
high as 108° F. (42.2° C.) resulted. Replacement of fluid relieved 
these symptoms. 

Accumulation or production of various substances within the mus¬ 
cle cells have long been suspected of causing tetany. Concentration 
of lactic acid formed in the muscle from glycogen roughly approxi¬ 
mates the extent of muscle shortening according to Myerhoff and 
Himwick.*® Howell*® gives the following figures for lactic acid 
concentration in muscle: At rest, 0.02 to 0.03 per cent; during con¬ 
traction, after fatigue, 0.4 to 0.5 per cent; in processes leading to 
rigor, 0.5 to 0.6 per cent. Hall and Wakefield®* noted increases 
of lactic acid in the blood in experimental heat exhaustion approxi¬ 
mating 300 per cent. They report symptons suggestive of cramps in 
one animal, and evidence of tetany was noted in the heart and intes¬ 
tines. The highest concentration of lactic acid found in the blood 
of any of these animals was only 0.194 per cent. If lactic acid is the 
cause of this tetany it becomes necessary to presume that it accumu¬ 
lates in much higher concentration in muscles than in the blood. 

Guanidine, a nucleus in creatine, present in muscle and closely 
related to urea, has been proposed as the cause of tetany by Paton, 


*3 St*e footnote 23 on p. 487. 

^ Sec footnote 34 on p. 491. 

^Dickens: Liver Function Tests (to be published). 

Woodjatt: Studies on Intermediate Carbohydrate Metabolism. Harvey Lectures, 
1915-16. 

MyerhoflP and Himwlck : Pflfuger’s Archiv., 205 : 415, 1924. 

Howell: Textbook of Physiology, lOth ed., p. 64. 
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et and Collip“ found that an injection of this substance will 
produce tetany when there is no calcium deficit. 

Coagulation of muscle proteins by heat has also been suggested. 
This hypothesis seems untenable. Cramps usually occur with nor¬ 
mal or subnormal temperature. According to Howell,** muscle 
contains two proteins, myosin, coagulating at 111.2° to 122° F. 
(44° to 60° C.), ad myogen, coagulating at 131° to 149° F. 
(85° to 66° C.). 

Tetany in heat stroke and Allied conditions has been attributed 
to an alkalosis. In support of this hypothesis, in heat stroke there 
is increased respiratory rate, increased pulmonary ventilation, and 
decreased alveolar COj tension. However, blood chemistry findings 
indicate an uncompensated acidosis on the basis of decreased COj 
combining power and a fall in the pH, (increased acidity). These 
apparently inconsistent findings can be attributed to a severe pul¬ 
monary lesion that embarrasses respiratory exchange. 

The biochemical alterations associated with the various types of 
heat stroke in general are still largely undetermined and many reports 
suggest hypothetical or conflicting opinions. Among the hypotheses 
proposed to explain the action of heat is autointoxication, a general 
term probably sufficiently broad to include the actual factor but cer¬ 
tainly too indefinite to be of much value. It is proposed by Elliott 
and Willcox among others. Mayer,*® from experimental work on 
coral, attributes the disturbance to accumulation of an undetermined 
type of acid resulting from accelerated metabolism. He suggests 
lactic acid and HjCO., as possibilities. Hall and Wakefield,®* in their 
heat exhaustion experiments on dogs, noted marked fall in alkali 
reserve, decreased pH (increased acidity), of the blood, and found 
that the lactic acid content of the blood was increased on an average 
of 300 per cent. Their analyses show a moderate but consistent 
increase in the nitrogenous elements of the blood, attributed to pro¬ 
tein destruction and accelerated metabolism rather than to reten¬ 
tion. Creatinine was least affected. One dog, however, that survived 
had at the end of two weeks the highest degree of azotemia noted. 
This would seem to be due rather to retention resulting from marked 
renal trauma. They attribute the acidosis and acute pathological 
changes in heat stroke to a massive increase in lactic acid. Their 
findings, however, leave the problem unsettled. The maximum con¬ 
centration of lactic acid they found in the blood represents less than 
half that noted in fatigued muscle and less than one-third that found 

“ See footnote 84 on p. 401. 

•See footnote 4,3 on p. 494. 

“Paton et al.: Quart. Jour. Exp. Physiol., 10; 203 238, 243, 315, 377, 1916. 

•Colllp: J. Biol. Cbem., 67 : 679-687, 1926. 

•Mayer: Am. Jr. Physiol., 44:681, 1917. 
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in a muscle in rigor. No determinations were made on the lactic acid 
concentration in the tissues, but it may be presumed to have been con¬ 
siderably higher than that of the blood because these animals gave 
symptoms of tetany. The profoimd pulmonary lesions induced in 
these animals are certainly sufficient to embarrass seriously respira¬ 
tory exchange with some resultant anoxemia, faulty oxidation, and 
retention of carbon dioxide. It is believed that this disturbed respir¬ 
atory exchange is the actual common cause of the accumulation of 
lactic acid through failure of oxidative synthesis into glycogen and 
of the acidosis through the accumulation of this and perhaps other 
acid bodies, resulting from the anoxemia, and the faulty elimination 
of carbonic acid. 

Cell coagulation, particularly of the nerve cell, has its advocates. 
Fahraeus*^ observed sudden changes in cells occurring at tempera¬ 
tures just above normal. He noted that lipoids lost their charac¬ 
teristic anisotropy. Halliburton and Mott** observed well-marked 
changes in Nissl’s granules at a temperature of 107.6® F. (42° C.), 
and that if this temperature persisted for some time coagulation of 
the nerve cell occurred. Rogers** states that the average duration 
of unconsciousness of patients prior to admission and institution of 
adequate therapy was 210 minutes in fatal cases and 80 minutes in 
cases that recovered. Goldschneider and Flatau®* observed struc¬ 
tural changes in the anterior horn cells in animals heated to 107.6® to 
111.2° F. (42® to 44® C.). Their experiments would indicate that this 
alteration is due to some physiochemical reaction and not directly due 
to heat, because when these tissues were heated post mortem, to tem¬ 
peratures as high as 112.3® F. (44.6® C.), these changes did not occur. 
They noted that recovery of function in these animals occurred more 
rapidly than did i-estitution of normal cell structure. These authors 
and Barker warn investigators that it is unwise to judge functional 
disturbance by structural alteration of nerve cells resulting from 
acute poisoning. Lambert®^ states that death is not due to failure 
of the nerve fibre to conduct impulses, as they do not lose this func¬ 
tion until they are heated to a temperature of 125.6® F. (52®C. ). 

The cause of death in heat stroke merits comment. Fatal out¬ 
come may occur with almost lightning-like rapidity with little or no 
prodromal warning. However, these cases seem to be precipitated 
usually in tense situations where attention is diverted from body 
function. This death, like that frequently from coronary disease, 


See footnote 37 on p. 492. 

Fahrueus: Acta. Path, ot Microbiol. Copenhagen, 2: 289, 1926. 
^ Halliburton and Mott: Arch, of Neurology, 2: 727, 1903. 

« Rogers: Fevers In the Tropics, p. 296, 1908. 

“Goldschneider and Flatau: Forsch. Med., p. 609, 1897. 

Barker: The Nervous System, p. 286, 1901. 
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has been attributed to cerebral trauma. This fallacy should have 
been interred with its originator before it became so indelibly in¬ 
corporated and copied in medical literature. The immediate cause 
of death in these cases seems obvious from clinical and autopsy 
findings, yet no record has been found in which these findings have 
been correctly interpreted. Heat stroke tends to produce muscle 
tetany. This affects plain and cardiac as well as voluntary muscle. 
Bepeatedly, extreme tetany of the heart has been noted post mortem. 
Physiologically, pulmonary congestion predominating over liver 
congestion adds weight to the hypothesis that the heart in heat 
stroke suffers from tetany as does other muscle and may pass into 
a state of rigid contraction which is the immediate cause of death 
that occurs suddenly. Fatal cases that escape this tetany hazard 
die from a variety of causes, the cause in any particular case de¬ 
pending upon a generalized physiological disorganization and 
inherent weakness in the individual. 

Critical analysis of statistics would indicate that, generally speak¬ 
ing, a case of heat stroke receiving prompt attention and adequate 
treatment should recover if the patient is in good physical condition 
and the temperature does not exceed lOQ** F. (42.7** 0.). Death 
occurring at body temperatures of 109® F. or less would seem to be 
due to prolonged exhaustive exposure, inadequate therapy, or some 
physical defect. For temperatures of 110° F. (43.3° C.) and above, 
death is the rule, although recovery is not uncommon in robust 
patients promptly ^;reated. Lambert** reports a case with a tem¬ 
perature of 116° F. (46.1° C.) that recovered. Death in these cases 
can not be attributed to any single organ or function. The physio¬ 
logical disorganization is generalized, the various organs and tissues 
are reciprocally disturbed, and a vicious metabolic cycle develops. 
Death follows from a terminal cardiovascular failure, respiratory 
complications, or renal retention. Alcoholism, organic disease, and 
other debilitating factors such as infection, senility, excessive 
fatigue, and operative procedures are important contributory causes 
in increasing morbidity and mortality. 

The biochemical phenomena associated with heat stroke are of 
more than academic interest in the general field of medicine and 
surgeiy. Hyperpyrexia, coma, and tetany are not uncommon ob¬ 
servations in patients not subjected to heat exposure. Such cases 
represent heat accumulation from thermoregulatory disturbance. 
Hyperthermia unrelated to infection is an occasional observation as 
a postoperative complication. Such cases may run a course that 
is clinically and pathologically typical of heat stroke. Manifesta¬ 
tions of thermoregulatory incompetency are particularly prone to 
occur following operation on the hepatic system. The patient may 

** See footnote 36 on p. 492. 
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pass either into a state of vasomotor collapse resembling that noted 
in heat exhaustion or develop hyperthermia, coma, and tetany. Like 
heat stroke the cause of this disturbance is not known, although it 
seems to be definitely related to a loss of water, salt, and sugar from 
the blood. Also, like heat stroke, the condition responds to essen¬ 
tially the same therapeusis. 

Reports of gross and histopathological findings in heat stroke are 
conspicuous for their brevity. The pathology is discussed in general 
terms in the literature, and the complete necrospy protocol is 
exceedingly rare for a disease not uncommon and having a substan¬ 
tial mortality. 

Various authors, including Bernard**, Wood**, Sefftleben’*, 
Elliott*®, Fayrer*®, McKenzie and Le Count*®, Willcox**, Simp¬ 
son **, Lambert®*, Fabris*®, and Haberda*®, agree essentially on the 
pathological findings in heat stroke. Rigor mortis sets in early and 
post-mortem elevation of temperature may occur. Decomposition 
begins promptly and is accelerated. Generalized vascular con¬ 
gestion is marked. In sunstroke the meninges may be especially in¬ 
volved. Edema and petechial hemorrhages have been frequently 
observed in the skin, viscera, brain, and elsewhere. The blooti is 
quite dark, even black, fluid or poorly clotted, and of acid reaction. 
Marked contraction of the left ventricle, described as woodeny hard¬ 
ness, has been a common finding. Elliott ®® reports this tetany in a 
fatal case of cramps that had a temperature of 97® F. (36.1° C.). 
This tetau}’^ does not persist, and a flaccid heart 4s noted a few hours 
after death. Congestion, edema, and hemorrhagic effusion occur in 
the lungs and may be of extreme severitJ^ Tetany of the smooth 
muscle of the intestinal tract occurs, rigid contraction of the pylorus 
and colon being repeatedly reported. Parenchymatous tissue suffers 
trauma, manifested as cloudy swelling and more advanced stages of 
degeneration. Essentially similar findings are reported to occur in 
animals killed by heat stroke (Brown ®°). 

The author was privileged to examine and report upon the tissues 
obtained by Hall and Wakefield ®* in their heat-exhaustion inves¬ 
tigation. These findings are of such significance as to justify 
elaboration in the general discussion of heat stroke. 


See footnote 22 on p. 487. 

“ See footnote 34 on p. 491. 

^ See footnote 37 on p. 402. 

See footnote 89 on p. 493. 

Bernard : Lectures to the College of France, 4 ; 209, 1858. 

“ Wood : Am. Jour. Med. Sc., 46 : 377, 1863. 

Sefftlcben : Kerl. klin. Wchiischr., 44 : 775, 1907. 

“ Fayrer : Tropical diseases, Allbutt and Rolleston, p. 771, 1900. 

“McKenzie and Le Count: Jour. Arn. Med. Assoc., 71 : 260, 1918. 

Simpson : The practice of medicine in the Tropics, Byam and Archibald, 3: 1967, 1923. 
“Fabris: Riforma med., 39: 775, 1023. 

» Haberda : I^hrbuch d. gerichtlichen Med. Berlin, p. 726, 1027. 

“Brown: North Am. Vet.. 2: 431, 1921. 
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The gross findings in these dogs are consistent with the reported 
findings in fatal cases of heat stroke. Decomposition is rapid in 
onset and generalized bacterial invasion occurs so that tissue from 
some of the dogs is not included in the final analysis. Tetany of 
the left ventricle and of the intestinal tract is noted. Tetany of the 
pylorus, associated with a dilated stomach filled with fluid and 
blanched rigidly contracted intestines, is found and is regarded as 
significant evidence that water assimilation is inhibited to a marked 
degree in heat stroke that has an associated tetany. 

The circulatory findings in the myocardium vary. In the dogs 
that died soon after exposure the arterioles are contracted and blood¬ 
less, as are the capillaries. In those that survived longer there is 
an increased amount of blood in the arterial system. In all, the 
venous system is engorged, and in some of the veins the blood is 
disintegrating. An occasional small hemorrhage occurs beneath the 
endocardium or pericardium. The muscle fibres are definitely dam¬ 
aged. Longitudinal striation is coarse and accentuated. Transverse 
striation is fine and indistinct. Schafer*’^ states that weak acids 
make the longitudinal striations more conspicuous. Some fibres 
are swollen, with loss of sheath outline and granular degeneration of 
sarcoplasm. Continuity of fibres is frequently broken by transverse 
ragged ruptures. The nuclei, particularly in the anemic type, tend 
to be cuboidal or rectangular in shape. 

The pulmonary lesion suggests a profound acute intoxication. In 
type and degree it is comparable with the edema and infiltration the 
author observed in the lungs of a case that committed suicide by 
drinking 500 c. c. of commercial formalin. The vessels are packed 
with blood, some of which is disintegrating. In areas there is an 
associated honmrrhagic effusion that assumes the proportion of an 
infarction. There is an interstitial infiltration in the alveolar walls 
that is so massive in areas as to lead to practically a complete con¬ 
solidation. The capillaries in the alveolar walls are tortuous, and 
there is a dense cdlular infiltration. Many of these cells are of 
unidentified type. Endothelial cells are reli^vely abundant. Poly- 
nndears, lymphocytes, and plasma cells are le% common. A con¬ 
siderable quantity of nuclear d4bris and blood pigment is present. 
The bronchi aire constricted and the bronchial mucous membrane is 
Ihrown into folds. It is underg(wg a degenerative process, more 
pronounced in the superficial layers. In some this has reached a 
stage of necrosis. Coagulated albumin is abundant in the lumen of 
the bronchi. The alveoli are comparatively free of exudate. The re¬ 
action is more severe in animals that die soon after exposure thiui 
in those that survive for a few hours. (Fig. L.) 

^ Shafer: Qu&ln’i Anatomy, yoI. 2, Pt. I, p. 179. 
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Cross sections of the colon reveal marked constriction. The lumen 
is of small area and filled with cellular d6bris. This consists of 
fairly well preserved glandular epithelium. The glandular struc¬ 
ture of the mucosa is well preserved except for necrosis and erosiim 
of the epithelium near the tips of the villi. Some congestion occurs 
in the muscularis and deeper layers of the mucosa. It is marked 
towards the tips of the villi. The epithelial cells of the ^tire mucosa 
are in an advanced stage of degeneration, the protoplasm being gran¬ 
ular and cell outlines practically entirely gone. Many nuclei are still 
well preserved but karyorrhexis can be easily found. (Figs. 2 and 3.) 

The liver damage is marked, but less severe than the pulmonary. 
The larger vessels are packed with blood and the sinuses are narrow 
and empty except for granular amorphous material. Blood pig¬ 
ment is abundant and some has been taken up by phagocytes. The 
majority of the hepatic cells show some degeneration. This varies 
from fine granulation and vacuolation to rupture of cell membrane 
and occasional nuclear fragmentation. It is diffuse rather than 
regional, although in some of the animals the degenerative process 
is more advanced in the central zone. 

In the pancreas the parenchymatous degeneration is more marked. 
The cells are swollen and the protoplasm is finely granular. Cell 
outlines are practically completely lost and the lumen of the acini 
are filled with the granular material. The pancreatic ducts are 
contracted and contain some amorphous eosin-stained material. In 
some of the larger ducts the epithelium is separated from the base¬ 
ment membrane. The islands appear small as if compressed and the 
insular cells are very poorly outlined. Nuclear structure is still 
well preserved. 

The spleen appears hemorrhagic, due to intense congestion of the 
vessels and sinuses. Blood pigment is abundant and large phago¬ 
cytes packed with this pigment are numerous. Some of the follicles 
are fairly well preserved except for degeneration and nuclear debris 
in the peripheral zone. In others the degeneration is almost com¬ 
plete, the follicle consisting chiefly of cellular debris. 

In the kidney the most extensive damage occurs in the epithelium 
of the convoluted tubules. Cloudy swelling is of marked degree. 
The protoplasm is undergoing fine and coarsely granular degenera¬ 
tion. Cells are swollen, few can be outlined, and the lumina are 
largely obliterated by granular material from the ruptured cells. 
The glomeruli are of normal size and are infiltrated to some extent 
with endothelial cells and lymphocytes. Some are anemic, but the 
majority are definitely congested. The capsular space is possibly 
increased some in size and is free of exudate. In some the glomerulus 
appears compressed and the capsule distended. Tlie vasa recta are 
particularly congested and occasional small interstitial hemorrhages 
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CMXiur in the pyramidal and cortical areas. Occasionally finely 
granular casts are found in the collecting tubules. Nuclei are rela¬ 
tively well preserved although a few in the convoluted tubules are 
disintegrating. This renal trauma is particularly severe in an ani¬ 
mal that survived the first exposure and died following a second 
exposure two weeks later with blood chemistry findings of azotemia. 
(Fig. 4.) 

The degenerative process is less severe in the adrenals. The zona 
glomerulosa may be shrunken and the cells degenerated, but this is 
not a constant finding. 

The thyroid lesion is quite severe. Colloid is decreased in quantity 
and stains very pale. Many acini are shrunken and empty. Others 
are normal in size and empty, resembling lung alveoli. The epi¬ 
thelial cells are degenerated, many in an advanced stage, and sepa¬ 
rated from the basement membrane and scattered in the acini. Con¬ 
gestion is especially marked and small interstitial hemorrhages are 
oc<»sional. (Figs. 5 and 6.) 

The secretory cells of the salivary gland are swollen and appear 
hydropic. Cell outlines are fairly well preserved. Finely granular 
material occurs in the cytoplasm. The nuclei are hard to identify. 
They are apparently flattened out against the basement membrane. 

No conspicuous changes are found in the testicles other than 
massive venous engorgement. Ovarian tissue alsoi appears relatively 
normal except for the grafilan follicles. Ova in undeveloped follicles 
are fairly well preserved. Those in developing follicles are degener¬ 
ated, usually to the extent that they can not be identified. 

Freeman** reports the following neuropathological findings in 
'these heat stroke animals: An advanced degree of parenchymatous 
degeneration is apparent in the brain. This degeneration is evi¬ 
denced by a loss of concave outlines in the ganglion cells, a reduction 
of the chromatin to a hyaline, bluish staining material, a breaking up 
of the cytoplasm into small strands and vacuoles and, finally, a 
washing out of the cytoplasm. The nucleus tends to become more 
opaque than normal and to lose its sharp differentiation; in some in¬ 
stances it is displaced to the side of the cell. The nucleolus remains 
intact in all hut the completely destroyed cells. The appearance of 
halos about the minute rounded glia nuclei is interpreted as hydropic 
degeneration of the cytoplasm. 

OoifOLUBiem 

1. Heat s^oke is a diermoregulatory incompet«icy resulting from 
exposure to heat. 

2. The clinical manifestatiims of heat stroke are of sevwal types, 
but these various conditions have a common pathogene^. 

^ See footnote S4 on p. 4M. 
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3. Thermoregulatory failure may occur through cardiovascular 
collapse before hyperthermia develops. 

4. Hyperthermia develops through failure to dissipate heat. It 
results from an unbalance of reaction between complex physical and 
physiological factora 

5. Profound acute metabolic disturbances occur in heat stroke. 

6. The trauma resulting from heat stroke affects parenchymatous 
tissue and may cause a fatal moi'phological disorganization. 

7. Tetany is an important element in heat stroke. It commonly 
affects the heart and may cause sudden death. It also affects smooth 
muscle and may prevent water assimilation-through intestinal spasm. 

8. Heat, per se, is not the cause of the tissue trauma. 

9. The response to heat exposure develops toxic factors when ther¬ 
moregulation fails. 

10. The nature of these factors is hypothetical and undetermined. 

11. Loss of water and salt is a significant fact in that it is a very 
important element in causing thermoregulatory failure and cramps. 

It probably also seriously embarrasses metabolic processes. 

12. An uncompensated acidosis occurs in heat stroke. This, as yet, 
can be attributed to no single acid body and the condition probably 
results from the accumulation Of the various acid products of metab¬ 
olism. 

18. An acute massive interstitial pneumonitis occurs. It is of | 
sufficient degree to decrease materially the vital capacity and retard | 
respiratory exchange. 

SUMMABT 

Heat, accelerated metabolism, depletion of tissue fluid, decreased j 
respiratory exchange, increased hydrogen ion concentration, and | 
parenchymatous degeneration represent the sequence of essential i 
events in the pathogenensis of heat stroke. 

AoKSowuawiflnffT 

The author is indebted to Maj. G. R. Callender and Capt. B. 0. 
Part, Medical Corps, United States Army, who so courteously ten¬ 
dered their assistance and the facilities of the Army Medical Museum 
in taking the accompanying photographs. 


BXAMnrATION 07 CAHBIBATXS FOB AVIATIOH TBAmVO* 

By Q, C. Bhoahw. Umteiwtf Conmumder, Me^lpal Corpa United Staten Nary 

This article is written because it is thought that a brief outliBe of 
the examinations, tarious problms, numerous checks, and so forth, 
that are given during the course of training of candidates for avis- 

' From United States Naval Air Station. Pensacola, Fla. 
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tion pilots, both officers and inen, here at Pensacola Naval Air Sta¬ 
tion, might prove at least interesting, and perhaps helpful, to other 
medical officers in the service who are called upon to examine and 
select candidates for aviation training. 

Prior to January, 1928, four classes, numbering from 60 to 80 
members, were started in training for aviation pilots each year, on 
the 1st of January, April, July, and September, respectively. At 
the present writing, 10 candidates start their training each week. 
This new system should materially increase the number of students 
who will successfully complete the course each year. Each candi¬ 
date is required to get in a minimum of 200 flying hours (76 of 
which must be solo) in the various types of planes assigned for this 
work before the course is completed and before he gets his designa¬ 
tion as a heavier-than-air pilot. As student aviators fly only one- 
half of each day it takes approximately nine months to complete 
the course. The other half of the day is spent in attending ground 
school where instruction is given in aerodynamics, aerology, cata¬ 
pults, communications, engines, structure and rigging, navigation, 
and so forth. The last is given in conjunction with the flight train¬ 
ing throughout the course. Each class is divided into two wings, 
right and left, one of which flies from 8 a. m. until noon, and attends 
ground school in the afternoon. The other wing is instructed in 
reverse order. The wings alternate each week so that each wing 
gets the same amount of morning and afternoon flying. 

As there are nearly 200 officers and men under aviation training 
at all times, it has been found practically impossible for all of the 
flight surgeons stationed here to know thoroughly, as they riiould, 
each of these candidatea 

During the current fiscal year (me flight surgeon has been assigned 
to each class. His duties require him to examine each candidate, 
to make a prognostication as to whether he will fail or pass the 
course, and to follow the class through its various stages of flying 
until it graduates. In this way the flight surgeon, so assigned, soon 
gets to know more or less intimately each of its 70 or 80 members, 
since he reports with them wherever they are flying at 8 in the 
morning and stays with them until 4 o’clock, when flying for both 
wings is secured for the day. They become, more or less, his wards; 
he watches their progress throughout the course, talks to and advises 
them professionally, treats minor ailments, and tries at all times to 
ke^ himself informed as to their progress in flight training, and of 
their general mental and physical condition. 

As soon as candidates arrive they report to the flight surgeon at 
the dispensary where they are given an examination identical with 
104077—28-8 
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that originally required for candidates for aviation. This is done 
for two reasons. First, it has been found that many months may 
elapse from the time they receive their original examination for 
flying, until they report here, during which; tinwi disqualifying 
defects may develop. Secondly, the flight surgeon is required to 
prognosticate as to whether the candidate will fail or pass the course, 
and needs the valuable information that may be obtained by care¬ 
fully watching, mentally noting, and, in the vernacular, “ sizing up ” 
the candidate all through his physical examination, and the 
examination in the eye room. 

If one is observant while making this complete recheck of the 
candidate, and studies him so closely that nothing, no matter how 
trivial it is, escapes his notice, it will be found when the time comes 
for the psychological examination that one already has a fair knowl¬ 
edge of the candidate, which will be further rounded out by the later 
examination and by the various reaction-time tests which are given 
to him. 

During the physical and eye examination many personality char¬ 
acteristics can be determine, such as temperament, intelligence, and i 
volition. If the candidate is told to hop around the room on his left 
foot and starts off on his right, one has reason to think that he is not 
very attentive and may confirm this as the examination proceed 
particularly in his response to the directions that are given him 
during the test with the phorometer. A candidate who has to be 
told what to do several times will raise one’s suspicions as to how far 
he will get in his aviation training, for one knows that his instructors 
will have no time to repeat instructions while he is flying. The 
objection may be raised that this is not a fair test of the candidate’s 
attentiveness, for in the air he would naturally be most attentive. 
Nevertheless, it has been found that the candidate who is inattentive i 
in the examining room, under no stress or nervous excitement, is even I 
less capable of concentrating in the air, where he has continually to I 

be thinking of many things, and at the same time be listening, over 
the noise of the motor, to the instructions given by his instructor 
through his Gosport helmet. It seems a common fault, for many j 

pilots will come over to you and say, “ I can’t get half my instruc- j 

tions across to so-and-so.” j 

During the examination one can determine the candidate’s tern- j 
permanent, whether cheerful or depressed; his cooperation, etc.; | 
and, to a certain extent, his volition, whether quick or slow, alert or 
hesitant, energetic, etc. At the end of it one will have learned per¬ 
haps that he has no physical disqualifying defects, and at the same 
time will have made a fairly good estimate of his outstanding charac¬ 
teristics. 
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One now proceeds with the psychological examination, which is 
as thorough as time permits. In its course one satisfies oneself as 
to the candidate’s family history, personal history, his social life, 
education, habits, hobbies, and occupations, his worries, phobias, 
complexes, and athletic ability, and finally the effect of the wear 
and tear of the world on his nervous system, his mentality, and his 
make-up. 

Following this the candidate’s reaction time is determined by the 
word-association test, in which a stop watch is used to determine 
the interval of time, in seconds or fractions thereof, from the instant 
one gives him a word until he answers with the associated word; 
100 words are given from a selected list, and the candidate’s reaction 
time is the average in seconds of all responses. One can also deter¬ 
mine whether the candidate is retentive or not retentive, accurate 
or inaccurate, by noting the mistakes he makes when one requires 
him to repeat the same answers to the word association test when 
given to him a second time, though no time element enters into the 
second test. 

During the last six months the candidate’s reaction time has also 
been measured by giving him a set of dominoes which he is required 
to place together, matching the numbers end to end by running them 
out in a single line. His performance is timed with a stop watch. 
It is thought that this will prove to be a very valuable test when 
enough candidates have been examined to determine the standardi¬ 
zation time for those who are successful. During this test one can 
determine whether the candidate is decisive or indecisive, controlled 
or restless, steady or nervous, precise or vague, for many get excited 
and move around in the chair, some get fidgety, many are hesitant, 
while other do the test in spurts or fumbles. 

By this time one to two hours have been spent with the candidate, 
and one should be conversant enough with those characteristics which 
are particularly interesting and which one is looking for to round 
out the mental picture of his qualifications. Just how to do this 
remains entirely with the examining flight surgeon, but some stand¬ 
ardized ^stem of correlating one’s impressions must be evolved, or 
much of the information will be of no value when coming to the 
final summing up of the student. The more complicated the system 
of markings, the less valuable it becomes, hence it has been found 
advisable to reduce one’s deductions down to three classes—Above 
average,” “average,” “below average”—and to grade candidates 
as to aeronautical adaptability accordingly. 
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To arrive at these ratings it is advantageous to sum up the can¬ 
didate’s characteristics by use of the descriptive table below: 


ABOVB AVEIUOE 

AVEEAQS 

BBLOW AVKBAOB 

Cheerful. 

Sober. 

Depressed. 

Aggressive. 

Modest. 

Submissive. 

Intelligent. 

Moderate int^gence. 

Stuidd. 

Precise. 

Moderate precision. 

Vague. 

Cuick. 

Average. 

Slow. 

Retentive. 

Moderately retentive. 

Not retentive. 

Controlled. 

Moderately controlled. 

Restlesa 

Attentive. 

Moderately attentive. 

Inattentive. 

It is not difficult to determine these eight 

outstanding qualities 


during the examination, and they are checked off as noted. If the 
majority are found in any one column the candidate is thus graded. 
More frequently, however, the candidate will be best described by 
two or three words in each column. The number and position of 
these are checked, and he is graded according to the location and 
preponderance of the words best describing him. 

From the deductions that are made from the above table, and the 
average of the candidate’s various reaction times, together with his 
physical and mental examination, the flight surgeon makes a prog¬ 
nostication as to whether he will fail or pass the course. This latter 
classification is most important and most difficult to make. In mak¬ 
ing it one must put together every impression that has been gained 
from the time the candidate first reports until he is dismissed after 
the psychological examination. It will be found that each one has 
many faults. These must be weighed against his numerous good 
traits. Note carefully in what grade he is placed. A candidate 
classified as below average will practically never be prognosticated 
to pass the course. One must be very careful not to let one’s first 
impressions run away with one’s better judgment. Frequently the 
candidate perceives in the course of the examination that he is under 
strict surveillance, and naturally he tries his best to leave with the 
examiner the most favorable impression possible, by always putting 
his best foot forward. Allowances must be made for this trait, at 
times so noticeable that one can not mistake it, for it is very evident 
that the mental picture one is getting of such a candidate is much dis¬ 
torted. Indeed it is best wlien confronted with this problem to stop, 
and to regain tlie candidate’s confidence by getting him into an ani¬ 
mated conservation. Soon he will be off his guard, will have 
forgotten his intentions, and will become his normal self. The ex¬ 
amination may then be resumed, and the impressions gained will be 
more approximately his normal make-up. 

It is much easier to say that a candidate will fail than it is to say 
he will pass the course. This is unfortunate, as it costs the Qovem- 
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ment approximately $100 an hour to train a student, and naturally 
it would much prefer to know the ones who will pass rather than 
those who will fail. 

To date no way or system has been sufficiently developed with 
which one can examine the candidate and state with absolute assur¬ 
ance that he will pass. About as strong a statement as a flight sur¬ 
geon should make is to hazard a guess that a candidate will pass. 
One can determine deflnitely that a candidate is passable material, 
but numerous things will come to the surface during his first 10 
hours of dual instruction in flying which disqualify him, that to date 
one has no way of bringing out during the examination. 

It is hoped, with the many mechanical instruments of precision— 
orientators and so forth—^that are being perfected, together with 
electrically controlled timing devices, as well as the making of graphs, 
and so forth, that these, together with the information now obtain¬ 
able, may definitely solve this difficult problem. 

As conditions exist at present, it is thought advisable, after care¬ 
fully selecting only those who are found physically qualified and 
temperamentally best adapted for aviation training, and until these 
hidden disqualifying defects can be definitely brought out in a can¬ 
didate, that it will serve the best interest of all concerned to give 
them the acid test; that is, to start the candidate under flying instruc¬ 
tion, and thereby establish, once and for all, whether he can or can 
not make the course. Worthless flying material is always rapidly 
eliminated. One might say. Why go through all these physical 
examinations, various tests, as well as psychological examination, 
when the candidate is going to be given flying instructions, and 
thereby tested in that way? The reason is to try to show that the 
original examuaation of the candidate should be most thorough, and 
that the marks he is given for aeronautical adaptability should only 
be arrived at after a complete summing up of all the facts brought 
out during the examination. 

When students come up for solo checks dur,ing their instruction 
in flying thy are never given the benefit of a doubt. It is too 
hazardous a chance for the check instructor to take, as the student’s 
life may depend on his decision. The same should apply when mak¬ 
ing the original examination. If there ^s any doubt in the flight 
surgeon’s mind as to whether the cand,idate is good flying material, 
he (the flight surgeon) should take the benefit, and give the candi¬ 
date the doubt. No doubtful material ever got through the course 
of training for aviators as given here at this station. 

The course of instruction in flying starts with primary seaplanes, 
followed by primary land planes, and cross-country flights, then 
service seaplanes, gunnery, torpedo planes, and navigation flights. 
Officers are also given training in the observation and combat squad- 
«. 
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rons. All during the instruction ^ primary seaplanes, primary 
land planes, and service seaplanes (which takes about 130 hours), 
the .instructor is required to make out a chit every five hours show¬ 
ing the progress his student is making, by giving him marks on the 
various maneuvers he is being taught, and, in addition to this, the 
student is being continually checked by the chief flight instructor 
until he finishes the course. If at any time his work or checks are 
found to be unsatisfactory, he is brought up before the flight school 
board, which can either recommend additional hours, or send him to 
the advisory board (composed of the senior av.iators on the station). 
This latter board, after a complete review of his work, either 
recommends additional time or that the candidate be dropped. 

It has been found that approximately 35 to 40 p>er cent of the 
students under flying instructions are eliminated during the first 10 
hours of the course, which consists of two indoctrination flights of 
one hour each, by the instructor, during which time the plane is put 
through various maneuvers which are explained to the student, and 
after this the dual instruction of one hour each day, continuing for 
10 hours, during which the student is taught the simple primary 
maneuvers of flight. That is, level flight, glides, climbs, turns, land¬ 
ings, take-offs, spins, and conduct in emergencies. All these must be 
thoroughly mastered by the student within 10 hours, as at this time 
he is turned over to the chief flight instructor, who goes up with him 
and carefully checks him on all these primary maneuvers, as well as 
giving him emergency “ cut gun ” landings. If the check instructor 
is satisfied with the student’s work, he is allowed to solo and continue 
his training; otherwise the candidate is referred to the flight board, 
then the advisory board, and by them given additional time or 
dropped. 

It is not surprising that so large a number are dropped when one 
realizes that a student all during his course of instruction (especially 
the first part) is under more or less of a nervous strain, for, in addi¬ 
tion to the actual development of mechanically well-controlled move¬ 
ments and correct judgment of speed, height, and distance, and 
having to be able to execute properly difficult maneuvers, all of which 
are foreign to him, the student is also required to be constantly 
checking the various instruments of the plane, such as oil-temperature 
gauge, pressure gauge, revolution indicator, altimeter, switches, and 
gas supply, plus the following out of the course rules and maintain¬ 
ing a careful watch for other planes, as well as at all times knowing 
the wind direction for immediate landings. This rather formidable 
list, which always has to be considered, as well as the student having 
to know instantaneously what to do in case of emergencies, makes one 
wonder why the percentage of failures is not even greater. 
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When it is considered that flight itself is a three-directional move¬ 
ment, an experience altogether unfamiliar to the race, some doubt 
should be entertained as to the capability of the optimistic souls who 
promise to train nonnal young men with only two or three hours’ 
instruction in the air. The result of such training as to safety, skill 
of those so trained, and the harm such pilots may do to future avia¬ 
tion, deserve thorough consideration before any indorsement of such 
a system of training be given. 

l^e following ideas were obtained by reading “ Mental Handicaps 
in (Jolf,” by Theo. B. Hyslop, M. D. 

As the student progresses with his course the fundamental princi¬ 
ples of flying become stabilized with time and experience in the air, 
and it is essential that not only should the operative mechanism 
become primarily automatic and secondarily regulative by the men¬ 
tality of the flyer, but that the mental operations themselves should 
also be stabilized and regulated subconsciously, thus leaving to the 
higher brain the functions of discrimination and judgment. It fol¬ 
lows, therefore, that the higher functions should be the ultimate 
controlling determinants, and that the more stable the subconscious 
and automatic functions, the more free and efficient do the higher 
determinates become. 

It no longer remains a mystery why success as a flyer is not always 
obtainable when we consider the various levels to which students 
attain. In order to climb the ladder to success it is absolutely essen¬ 
tial that the lower rungs should be relegated to the subconscious and 
physiologically automatic. 

The following diagram may help to demonstrate the relativities of 
the flyer, and each level of attainmrat is to be reached only by 
thorou^ily grasping the relative values of the various levels. 
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The reasoning faculty should rise above the emoti<mal and even 
the volitional. 

Since there are such a large number of student aviators dropped 
at the end of their 10-hour dual instruction (from 35 to 40 per cent) 
it may prove instructive and interesting toi know with what strange 
problems the student is confronted, how perfect his judgment as to 
speed and distance must be, how accurately he must correlate all his 
control movements, and just how he is taught to make all these 
simple primary maneuvers by the pilot instructor. 

The following instructions and explanations, as given to students 
during the 10-hour dual instruction, are as outlined by Lieut. C. A. 
Collins, United States Navy, the writer’s instructor. 

Before going into the air a thorough description of the three sets 
of controls, aileron, rudder, and flippers, and the movements re¬ 
sultant from their use, are given the student. 

Thus: To depress the nose and enter a glide the stick is moved 
slightly forward, or to lift the nose and enter a climb the stick is 
moved slightly aft. Similarly to swing the nose to right or left 
(in the horizontal plane) the rudder) bar is moved forward slightly 
with the right or left foot, according to the direction in which you 
desire to swing the nose. 

To depress the right and lift the left wing the stick is moved 
sideways to the right. Movement of the stick to the left results in 
the opposite of this, depressing the left wing and raising the right 
wing. 

After any movement of the corUrol the stick is retttmed to neutral 
when the desired movement of the plane has heen obtained. Failure 
to return the sUck to neutral causes a continuance of the applied 
control effect with resultanb further displacement of the plane. 

During the student’s first hour the instructor puts the plane in 
level flight at a safe altitude. The controls are then in neutral. 
Disregarding air disturbance or lack of proper balance in plane 
itself (shifting of weight or improper alignment and imconscious 
control movement by the pilot) the plane will continue in level 
flight. 

The attempt is, therefore, to get the student to move the controls 
as little as possible, and only to correct an obvious displacement ol 
the plane. Practically all students in attempting to correct apply 
excessive pressure or overcontrol, and thus are quite apt to increase 
the error. They are also given to applying control unconsciously 
when none is needed. To establish a basis in the student’s mind of 
the pressure and amount of movement necessary, it is well to have 
him move the controls one at a time while in the level flight position 
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to their maximum extent. The effect of this immediately demon* 
strates, or should, the necessity for gentle handling of the controls. 
Thus the correction over tlie voice tube through the student’s Gos* 
port helmet when in level' flight are normally such as: “ Keep your 
nose on the horizon “Back a little on the stick”; “Too much”; 
“Keep your wings level”; “ Left aileron”; “You are dragging your 
right wing”; “Your nose is swinging to the left”; “Hold a little 
pressure on right rudder to keep it going straight,” etc. 

As soon as the student can hold the plane in level flight with any 
success he is shown how to glide as follows: To enter a glide move 
the stick forward gently. When the nose has dropped about 20® 
return the stick to neutral, and keep the nose at that angle. Then, to 
enter a climb move the stick back slightly raising the nose about 
5® above the horizon, and hold it there. 

TURNS 

Turns are the next step in instruction. 

To make a right turn, right rudder and right aileron are applied 
simultaneously. When the desired angle of bank and rate of turn 
are acquired, the controls are neutralized. The bank is then main¬ 
tained steady with the aileron and the rate of turn with the rudder. 
When it is desired to come out of the turn, the left aileron and left 
rudder are applied simultaneously until the wings are level and the 
nose has ceased to swing. Then the controls are again neutralized. 
The most common fault of students in a turn is skidding. This is 
due primarily to using too much rudder, and secondarily to failure 
to bank the plane sufficiently, or lack of aileron. In attempting to 
make a turn, right rudder alone will swing the nose to the right, 
the plane continuing sideways along its original flight path. Bank¬ 
ing the plane by use of the aileron interposes the wing surfaces 
against the air ^ead and counteracts the tendency of the plane to 
travel in a straight line. Therefore, both aileron and rudder are 
necessary to make good turns. Steeply banked automobile racing 
tracks aptly illustrate the necessity for banking a plane in turning. 
In the former, the track itself supplies the horizontal resistance for 
the automobile, and for the plane it is necessary to bring the wings 
somewhat broadside to the air ahead by banking to supply the 
necessary horizontal resistance. 

The foregoing statements for instruction purposes are sufficiently 
correct, though not, strictly speaking, accurate. Thus, in either a 
glide or a climb, a very little up flipper is needed to prevent drop¬ 
ping of the nose. So, also, in a turn, comparatively heavy initial 
rudder and aileron are needed to change the direction of travel. 
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Once in the turn, slight rudder to the turning side and slight up 
aileron on the low wing are needed. Owing to the student’s lack of 
finesse of control movements and proper judgment of correct 
amounts to be used, any involved explanation is avoided in instruc¬ 
tions. Further, the rapidity necessary for various maneuvers pre¬ 
vents complicated explanations. Thus, the simplest possible direc¬ 
tions during air instruction are most likely to achieve the greatest 
development. 

LANDIROS 

For instruction, landings are divided into a series of steps—the 
glide, breaking the glide, leveling off, stalling, touching water, and 
the run on water until speed is lost. A finished landing is the 
bringing of the plane to rest on water from fiight in the air, touching 
it at the lowest possible speed and with thp minimum possible amount 
of jar. To decrease the forward speed of the plane at the time of 
contact with water, landings are always made directly into the 
wind. 

The gun being cut (engine throttled down) at from 50 to 75 
feet, plane headed directly into the wind, the stick is moved for¬ 
ward to enter a glide. It is then returned to neutral to maintain 
a steady glide. At about 15 feet above the water the stick is brought 
back very slightly, thus causing a flatter glide (this is called break¬ 
ing the glide). At from 3 to 5 feet above the water the stick is 
moved back to make the plane fly level at that height above the 
water. The attempt then is to hold the plane off the water as long 
as possible by coming back on the stick and without causing the 
plane to rise. Thus the nose gets higher and the tail lower until 
the stick is all the way back. The plane will then have lost flying 
speed, or is stalled, and is settling toward the water. It should 
touch just after the stick is all the way back. The stick is then held 
back until the plane loses its speed on the water. During the entire 
maneuver the wings must be kept level by use of the ailerons, and 
swinging of the nose must be prevented by use of the rudder. 
Variations in speed of the glide are to be avoided, a constant rate 
of speed being aimed at. The reason for this is that with an increase 
in speed, control movement is increasingly effective. Thus, up- 
flipper, sufficient to break the glide at 45 knots, would cause the 
plane to zoom high up in the air at 80 knots. Once the student has 
become proficient in landing at any definite speed a variation will 
introduce no particular hardship. 
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TAKB-OFP 

As in landing, instruction in take-offs is divided into steps. The 
plane is first idled into the wind. During the take-off, aileron and 
rudder are used to maintain the wings level and prevent swinging 
of the nose. First the stick is brought all the way back, the engine 
throttle is opened steadily to full position, the nose rising. When 
it will not rise any higher the stick is allowed to go to neutral. In 
this position the plane rapidly picks up speed. At from 15 to 20 
knots the stick is put forward all the way, which causes the nose 
to go down, putting the plane on the step. IVhen it goes down the 
stick is returned to neutral and the take-off is completed by holding 
slight upflipper. When in the air, the nose is allowed to drop- to 
level flight to gather excess speed before starting a climb. The above 
take-off is used in smooth water. 

In rough water it is varied by not putting the stick forward to 
get on the step. In a rough water take-off it is most important 
to hold the stick back when starting, to prevent picking up water 
with the propeller. As in the other take-off the stick is eased forward 
to neutral and the take-off completed as before. 

SPIKALS 

Instructions in spirals ordinarily commence when a student is 
able to take-off, land, and make turns. A spiral bears the same rela¬ 
tion to a turn that a glide does to straight flight. In other words it 
is a gliding turn. Owing to the lack of propeller air streams on 
the tail surfaces in a spiral, both rudder and flipper control are less 
sensitive than with the engine on. To make a right spiral the engine 
is idled (throttled down low) and right rudder and aileron are 
applied simultaneously as in a turn. At the same time, however, 
the stick is put forward to make the plane glide. When the spiral 
has been entered, i. e., nose sufficiently depressed, correct bank ob¬ 
tained, and a steady swing of the nose to the right, the controls are 
neutralized. To re<iover, left aileron and left rudder are applied 
simultaneously to level the wings and check the swing of the nose, 
the plane thus being brought into a straight glide. 

Lack of propeller air blast requires somewhat greater actual 
movement of the rudder toward the turning side, though the pres¬ 
sure required is less, for the same reason. As in turns, the most 
useful fault is skidding both on entering and recovering from the 
spiral. An additional reason for skidding is that, in order to obtain 
a good rate of turn in a spiral, considerable bank is necessary and 
students are prone to keep their wings too close to level. 
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BPUfS 

The supporting force in flight is obtained from the air action on 
the wing surfaces^ the greater part from the upper surface and not 
the lower surface as one might suppose to be the case. If the nose 
is brought higher and higher, a point will be reached where the for¬ 
ward speed of the plane does not engender sufficient lift from the 
wing surfaces to support the plane. This point is known as the 
stalled position. The plane so placed will, if the controls are re¬ 
laxed, either go into a dive straight ahead or fall off to one side. 
As soon as the downward speed surpasses flying speed, lift is again 
obtained from the wings. If, when stalled, the stick is held back, 
the plane can not pick up speed, because as soon as it starts to do so 
the upflipper lifts the nose; thus a series of stalls and attempted dives 
will ensue. Further, if in addition to full upflipper, full rudder is 
applied to one side, the plane will turn toward that side in attempting 
to pick up speed, and will fall off toward that side when stalled. 
The result of so holding up flipper and full rudder is known as a 
SPIN. Actually, the dives and stalls are not always apparent. How¬ 
ever, with the nose pointing down, as in a spin—a position from which 
normal inclination would lead one to expect that upflipper would 
lift the nose—the stick must be put forward to recover speed before 
the nose can be lifted. The nose drops because it is heavy. The 
upflipper prevents the regaining of flying speed. If the stick is put 
in neutral, the plane will dive and pick up speed, and the nose can 
then be brought up. 

Anyone will recognize a stall from level flight, but in a turn or 
spiral or other maneuver a loss of flying speed is not so readily 
apparent. It is therefore essential before allowing a student to solo 
to demonstrate stalls, recovery from stalls, and spins and their 
recovery. 

Therefore the student is instructed to enter a spin by applying full 
upflipper and full right (left) rudder; when in the spin he is taught 
to recover by putting the stick forward and applying full left (right) 
rudder. 

Probably the mistaken judgment of pilots and students, instan¬ 
taneously made, that because the nose was pointing down flying speed 
was assured, has resulted in more crashes than any other cause. 
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PHTBXOLOGT OF SSSFISATION IN NXLAnONSHXF TO THE PROBLSNS OF 

NAVAl KBDIGINB ^ 

By BDoaN> V. Dcr Bois, Captoln, Medical Covpa, UaUed Btatea Maval Beaem; Medkial 
Director, Rosaell Sage Inatitnte ot Pathologjr; Aasodate Profesaor of Medicine, Cornell 
UnlTenlty Medical College 


Pabt III 

SUBMAHINB VENTILATION* 


I. iMTBODUOnOM 

The problems of air purification in a submarine while submerged 
are similar to those encoimtered in a respiration chamber. There is 
no communication with the outside air, and if the boat is to remain 
submerged for any considerable period of time it is necessary to make 
provision for the renewal of the oxygen that is consumed and for 
the absorption of carbon dioxide produced. If the air be not purified 
in this mmmer aftw 12 to 21 hours the men will suffer mild re^ira> 
tory distress, then they will begin to show signs of increasing physi¬ 
cal and mental suffering, and finally they will suffocate. With 
proper air purification the submergence may be prolonged to 96 
hours without discomfort, as in the case of the and there is no 

reason why longer periods should not be attained. 

So much of the work on submarines has been of confidential 
nature that the lay press has many curious misapprehensions. In 
the recent excitement over the loss of the S-4 one of the papers, in» 
an editorial, spoke of the discomfort caused to the crew by the enor¬ 
mous changes in air pressure. This, of course, is nonsense because 
the submarine maintains during a submergence practically the same 
barometric pressure as when on the surface. Another newspaper 
asked bitterly why the authorities responsible for the submarines 
did not know about the methods of air purification used in pneu¬ 
monia-oxygen chambers. It so happens that at the present time all 
the pneumonia chambers are purifying the air with Navy soda lime 
devised for our submarines in 1918. As a matter of fact, the various 
bm-eaus concerned have not only been well informed as to all the 
advances in air purification but they themselves have conducted many 
important tests, as will be shown later. 

Under ordinary conditions the periods of submergence are so short, 
that air purification is not required. The Great War, however, 

'From the Russell Sage Institute of Pathology in affiliation with the Second Medical 
(Cornell) Diyision of Bellevue Hospital, New York, 

'The first portion (1) of this series was published in the January, 1928, number of the 
IJnitw) States Naval MEincAL Bulletin ; the second portion (2) In the April, 192S, 
number. This third portion consists of a revision of Submarine Ventilation Bulletin 
Ko. 4 (3), compiled by the writer and published for confidential use by the Bureau of 
Medicine and Surgery, March 15, 1919. This issue was exhausted shortly after its 
pulfiication and copies are now scarce. 
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showed that at any time and without warning a submarine may have 
to remain submerged for several days on account of the presence of 
the enemy, or rough weather, or serious accident to the machinery. 
Fortunately such occurrences are rare, but every commanding officer 
must be prepared to meet such an emergency in a manner that will 
afford his men the greatest possible chance of survival. In order to 
do this he must have a general understanding of the whole subject 
and a knowledge of the procedures used on previous long 
submergences. 
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Chart I.—Test on U. S. S. GS, showing method of renewing air from flasks 


II. Reports of Tests on Submarines 

An extended series of tests on air purification in the submarines 
of the United States Navy was made in 1914 by a board consisting of 
Naval Constructor W. McEntee and Passed Asst. Surg. E. W. Brown, 
United States Navy. Most of the work was done in an experimental 
chamber, but some tests were made in boats of the E class, the 
longest submergence being nearly 17 hours. As the carbon dioxide 
given off by the respiration of the crew increased it was noticed that 
breathing was first affected at 3 per cent, became labored and ex¬ 
hausting between 4 and 5 per cent, and caused marked distress at 
5 per cent. At the end of this period the oxygen had fallen to 14.6 
per cent. This board tried out a large number of absorbents for 
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CuABT II. —Tftst of hydrogen eliminators. The upper line shows 
what the percentage of hydrogen would haTe been without 
using rtimlnators. The lower line shows the actual percentage 
found after the ^iminators were uncoyered 
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carbon dioxide and obtained the best results with solutions of caustic 
potash. They found that on an average during submergences a man 
gave off 0.7 cubic foot of carbon dioxide per hour and consumed 
0.9 cubic foot of oxygen. 

The method of supplying fresh air from the flasks was tested by 
this same board on a 2^hour submergence in the United States sub¬ 
marine Cf-3, as shown in Chart I. The efficiency of the method was 
found to be 78 per cent. It was possible to keep the CO, between 
1.65 per cent and 2.47 per cent by pumping air into an empty flask 
and then releasing fresh air until the original barometric pressure 
was restored. 

The work was continued by Doctor Brown and others and suc> 
cessful submergences of about 48 hours were made using oxygen 
tanks and caustic potash and soda lime. One submergence was ended 
at 89 hours because it was found titat the batteries gave off so much 
hydrogen that the percentage of this gas rose to 4.21, which is a 
dangerous mixture in the presence of sparks. This led to the recom¬ 
mendation that a BurreU hydrogen detector be used on submarines 
and that experiments be tried with the hydrogen eliminator devised 
by Philips and Steele of the British Admiralty. 

In April 1918 a test on hydrogen elimination was made by the 
writer. (Chart II.) Palla^zed asbestos was applied to electric 
light globes in somewhat the manner used by Philips and Steele, but 
the material was found to have such great activity that no electric 
current was required. A diving lock was sealed, containing a dozen 
of these lamps, and 1 cubic foot of hydrogen was admitted every 
hour. The gas never increased beyond 2.6 per cent, although enough 
was admitted to produce 14.5 per cent if there had been no elimina¬ 
tion. This same hydrogen eliminator was tested on several patrol 
cruises, and observations were made on the practical use of the 
soda-lime apparatus and oxygen tanks under service conditions (10) 
(11). (Charts III and IV.)» 

The first soda-lime used in our submarines was made according 
to the formula of Haldane, the British physiologist. Unslaked 


* Method used in preparation of hydrogen eliminators .—A saturated aqueous solution of 
palladium chloride is prepared. The salt ;oes into solution more readily when a small 
quantity of hydrochloric acid is added and driven off by heating the solutiOD. Pure 
shredded Arizona asbestos (No. 90, Jobns-Mansviile Co.) is then added until It has 
absorbed all tbe solution. Then a strong solution of sodium formate is added slowly and 
the sodium hydrate solution (about 20 per cent) added until the mixture is neutral, as 
shown by litmus paper; then after standing for 30 minutes the clear liquid is poured off 
and the palladized asbestos is washed in distilled water six times. Tbe wet shreds of 
asbestos are molded on the electric lamp and allowed to dry. It has been found that 
16 grams of palladium chloride (PdCl 32 H 20 ; contains 60 per cent of palladium), with 
about 20 grams of asbestos, is sufficient to manufacture enough material for a dozen 
lamps. After they are made they should be dried in an electric oven, or allowed to dry 
in a warm room. The former method takes about 10 hours and the latter nearly 48 hours. 
A lamp can be dried in a few minutes by screwing it into a socket and turning on the 
current. 
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U.5^ N-5 ON PATROL 
AU^.9J918.CRLW OF 
TWENTY UGiHT. 



0 4 8 le 

Chabt III.—D. S. S. y-S rob- 
merged for 12 hours on patrol 
August 9,1918 ; 24 hydrogen 
eliminator lamps were not 
able to prevent rise during 
early part of submergence 
when the percentage was 
low, but were able to cause 
an actual reduction after the 
sixth hour 
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Chart IV.—tJ. S. S. N-5 submerged 
for 14 hours on patrol August 29, 
1918. Note diminution of hydro¬ 
gen when the eliminators were 
uncovered and rise in percentage 
after they were covered again. 
The CO* was reduced by two 
soda-lime blowers, but rose after 
one blower was turned off 
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lime was ground and spread on a cement floor and to it was added 
from a watering can an equal weight of 5 per cent solution of 
caustic soda dissolved in water. During this process the lime was 
continually raked. A soft, flaky material resulted which was active 
in absorbing CO, but it was so soft that it had a tendency to pack io 
the cans, thus becoming impermeable to the air. During 1918 
tests under service conditions showed that this soft soda lime was not 
satisfactory when used in connection with the Sturtevant blowers, 
and the Navy requested the aid of the Chemical Warfare Service, 
United States Army, in the preparation of a better soda lime. The 
gas-mask division was able to be of great help because it had con¬ 
ducted many tests on soda lime, which was the most important 
constituent of the war gas absorbing canister. The problem was 
solved by Maj. R. E. Wilson, who devised the method of manu¬ 
facturing “navy soda lime” in hard granules which did not pack 
into impermeable masses even on rough handling. 

In order to make a prolonged test of this new t^rpe of soda 
lime, a four-day submergence was made in the United States sub¬ 
marine 0-10, Lieut. Commander S. Picking, United States Nav’y. 
commanding. Air analyses were made by Lieuts. E. F. Du Bois and 
G. M. Mackenzie, Medical Corps, United States Naval Reserve 
Force. (Chart V.) During the 96 hours under the surface the 
personnel of 33 engaged in their usual activities, making repairs, 
etc., and suffered no discomfort except mild headaches, which af¬ 
fected more than half the crew. The two soda-lime blowers were 
supplemented occasionally by a third. One cylinder of oxygen was 
released every 6 hours and two cans of soda lime were used about 
every .5 hours. The CO, never rose above 2.4 per cent, and the 
oxygen was maintained above 18.2 per cent. At the end of 4 days, 
with air purification, the air smelled no worse than it often does 
after a 6-hour submergence without purification. 

Between 1914 and 1919 the representatives of the Bureau of Med¬ 
icine and Surgery made many observations of the air conditions on 
American and British submarines and determined the rate at which 
COj was produced and O 2 absorbed by the crews. The efficiency of 
the air purification i^stem was also tested under actual service 
conditions. 

In 1924 Lieut. Commander R. F. Jones, Medical Corps, United 
States Navy, and Lieut. G. H. Mankin, Medical Corps, United States 
Navy (4), reported their studies of submarine ventilation in tropical 
waters. They found that men were able to stand their watches 
with an air temperature of 83® to 86° F. (wet bulb) without any 
notable degree of physical exhaustion or discomfort in spite of the 
high humidity while submerged. The outside water was about 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



DU BOIS—RESPIRATION 



















522 


DU BOIS—^BBSPIBATIOK 


Vot.ZXVI 


82° F., and a difference of only 3° to 5° F. between this water and 
the interior of the boat was sufficient to eliminate the heat gener¬ 
ated, except during the periods when the galley range or motors 
were operating. 

At the present time Commander £. W. Brown, Medical Corps, 
United States Navy, is engaged in a study of the d^ree in rise 
of CO, that is required to produce inefficiency uid exhausti(Hi 
of men in submarines. This study is of the utmost importance 
because any factor which tends to decrease the mental efficiency of 
the officers and men is a source of great danger to a subnuirine 
which may have to extricate itself from a difficult situation or 
come to the surface and fi^t. 

Of course the periods of long submergence are the most dramatic 
and the most interesting from the physiol(^ical standpoint but they 
are relatively infrequent. For 99 per cent of the time the comfort 
of the men depends on the system of outboard and intercompart- 
mental ventilation. This subject has received a great deal of 
careful study from the Bureaus of Steam Engineering and of Con¬ 
struction and Repair. On the whole, the submarines have become 
more comfortable as they have increased in length, but the increase 
in comfort has never been proportional to the increase in mere 
size. For an interesting discussion of the habitability of sub¬ 
marines the reader should consult the recent article by Capt. D. X. 
Carpenter (5). 

III. Gases Occukmno in Subuarines 

The gases which occur in submarines are fairly numerous, as will 
be seen in Table 1. Of these, carbon dioxide, oxygen, and hydrogen 
are the most important in limiting the time of submergence. 


Table 1. —Important gases occurring in submarines 


Oas 

Formula 

Density. 

Air=il 

Dangerous concentrations (approximate) 

Carbon dioxide. 

Oxygen.. 

COi 

Os 

1.53 

1.11 

More than 5 per cent. 

Less than 14-7 f)er cent. Pure Ot at pressure of 3-4 

Nitrogen.. 

Ns 

.97 

atmosphere.s may cause trouble. 

Inert; dangerous only after decompression from high 

Hydrogen___ 

Ht 

.07 

pressures in diving suit, etc. 

Not poisonous; a mixture of about 4 per cent may be 
inflammable; mixtures 8-66 per cent explosive. 

High humidity depressing; 100 per cent humidity, 

Water vapor. 

HsO 

.62 

Chlorine. 

Cli 

2. 49 

with air temperature above 100° F., dangerous. 

TOo'fiHO to 

xepoSouB to TBoftcrwu on prolonged exposure. 

1 Supposed to be the same as arsine. 

Mixtures of gasoline vapor 1.4-6 per cent in air are 

1 explosive; concentrate fumes cause intoxication, 

yoicc in several hours; yig in a few breaths. 

Arsine. 

Btibine. 

1 AsIIs 
SbII» 

2.70 

Gasoline_ 


Carbon monoxide.... 

CO 

.97 
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Carbon dioxide 

Carbon dioxide is formed continually in the body as the oxygen 
of the air unites with the carbon of the food stores in the tissues. 
The volume of carbon dioxide evolved in this process is usually equal 
to 80 to 90 per cent of the volume of the oxygen absorbed. The gas is 
carried in the blood in a concentration corresponding to 5.6 per cent 
and the air at the bottom of the lungs contains the same amount. 
The expired air, which is a mixture of air from the bottom of the 
lungs and air from the windpipe, contains abous 4.4 per cent COg. 
If the percentage of CO, in the air taken into the lungs be increased, 
the exchange of this gas from the blood to the lungs becomes more 
and more difficult, and it is necessary to increase the amount of air 
breathed per minute (ventilation coefficient). Bespiration is con¬ 
trolled by a center in the brain which is delicately regulated by th^ 
amount of carbon dioxide in the blood. If the percentage of this 
gas in the blood rise above 5.6 per cent there is an immediate response 
in the depth and rate of breathing until the gas has been brought 
down to the proper level. This is shown clearly in Chart VI, which 
is taken from the work of Peabody (6) in Boston. 

Normal men breathed back and forth into a spirometer for a period 
of about 20 minutes, during which time the percentage of carbon 
dioxide was steadily increasing. Two per cent CO, caused a distinct 
rise and 4 to 5 per cent gave a ventilation coefficient of 200; in other 
words, doubled the amoimt of air breathed per minute. Beyond this 
point there was considerable variation in the response of different 
individuals. Weak men collapsed when the CO, rose to 6 per cent, 
strong men kept on until the air contained 7 to 9 per cent CO,, but 
their panting was so extreme that they breathed five or six times as 
much air as normal. These experiments were carried on for short 
periods with men sitting at rest. There are few satisfactory experi¬ 
ments which show just how much carbon dioxide a man can breathe 
over a period of several hours and still survive. Probably the limit 
is about 6 to 8 per cent, but it may be above this. Contrary to the 
general belief high percentages of oxygen have but little beneficial 
effect in the presence of much CO,. 

A man sitting quietly in a chair may be able to stand high per¬ 
centages of CO,, but matters are different when he tries to work. 
In this connection we may quote Prof. J. S. Haldane (7), of Oxford, 
the leading authority on respiration, a man who has done much to 
improve the conditions in British mines and submarines. 

With 8 per cent of GOj in the air the breathing is doubled. This effect 
becomes just noticeable during rest, but during any exertion the effect is not 
merdy noticeable, but very trying. During moderate work in pure air the 
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breathing is three or four times what it is during rest; but when air containing 
3 per cent of the COs is breathed the increase is to six or eight times the amount 
of air breathed during rest in pure air. Panting is thus very severe and hinders 
all hard work. 

Apart from the specific effect of carbon dioxide on the respira¬ 
tion, this pas may cause headaches, but seems to have no other 
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PEHCmASt COj IN AIR BRtATHtR 

i'jiAiiT VI.—Shows the effect of breathing increasing percentages of 
CO» on the ventilation coefficient (amount of air breathed per 
minute) 

poisonous action. Ventilation engineers use it as an index of the 
pollution of the atmosphere of theaters, barracks, etc., and consider 
the air bad if it contains more than 0.07 per cent COj. The CO. 
is not to blame, but it is the heat, humidity, and body smells that 
cause discomfort in crowded rooms. Civilians complain of 0.07 per 
cent; the submarine man is lucky if he gets less than 2 per cent. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 




No. 3 


DU BOIS—^RESPntATION 


525 


Carbon dioxide is somewhat heavier than air and many people 
have the idea that it tends to collect near the floor of a room. This 
is erroneous, since it jnixes readily with air and the natural currents 
tend to equalize the percentage throughout the compartment. When 
a gas is once mixed with air it does not separate itself out again into 
layers. In a submarine, however, there is a marked tendency for 
the CO, to collect in crowded compartments unless there is efficient 
intercompartment ventilation. 

In compressed air carbon dioxide will cause an increase in the 
depth of respiration when present in small percentages. This is 
because the effects are dependent on the partial pressure of the gas; 
that is, the actual amount in a unit of space rather than on the 
percentage relationship of carbon dioxide to the other constituents of 
the air. The same rule holds good for oxygen and is of great 
importance for mountain climbers and aviators. 

Oxygen 

• 

Oxygen is an odorless gas which constitutes 20.93 per cent of the 
atmosphere. Air on mountain tops contains the same percentage 
of oxygen as at sea level, but on account of the lowered pressure the 
actual amount of oxygen per unit of volume is diminished. Thus 
at the top of Pikes Peak, Colo., each unit of space contains 20.93 
per cent of oxygen, but the actual amount of the gas corresponds to 
14 per cent oxygen at 30 inches barometric pressure. The effects of 
low amounts of oxygen are well known. They are encountered 
among aviators, mountain climbers, men who have been overcome by 
blac^ damp in mines, and men who have been poisoned by carbon 
monoxide from illuminating gas or from the products of incomplete 
combustion in fires in closed spaces. If an individual be exposed to 
an atmosphere in which the amount of oxygen is diminishing slowly, 
he gradually becomes acclimated by means of a physiological adapta¬ 
tion of his blood, circulation, and respiration to the new conditions. 
It is a well-known fact that men can train themselves to make high 
ascents on mountains by living for several days or several weeks part 
way up the slope. On the other hand, men exposed to a sudden 
diminution in oxygen will show symptoms of mountain sickness, 
such as weakness, dizziness, blue color, difficult respiration, vertigo, 
nausea, and finally collapse. These ^mptoms can be relieved by a 
return to air richer in oxygen or by the administration of oxygen 
from a tank. Curiously enough the symptoms are sometimes exag¬ 
gerated when the subject receives oxygen and not infrequently he 
acts like a drunken man. It has been noted in aviators that shortly 
before collapse there may be a stage of exhilaration and excitement 
during which the movements are impulsive and judgment is erratic. 
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Respiration is not markedly increased until the percentage of 
oxygen becomes very low. This is shown by Chart VH (8), which is 
a record of the percentage increase in respiration of a man who was 
breathing the air from a tank in such a manner that the carbon 
dioxide was removed, but the percentage of oxygen steadily dimin¬ 
ished during a period of 32 minutes. It will be noted that the volume 
of respiration was not doubled until the oxygen reached 7 per cent. 
This represents 14 per cent less than the oxygen contained in the 
tank at the beginning of the experiment. The subject did not col¬ 
lapse until 6 per cent was reached. 

Experience at the summit of Pikes Peak, where the oxygen con¬ 
tent of a unit of volume corresponds to 14 per cent at ordinary barom¬ 
etric pressures, has shown that a large number of tourists suffer from 
mountain sickness; others encounter no trouble unless they attempt 
to exercise. Still others can perform hard labor on the mountain 
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Chart VII. — Shows the effect of dimlDiahing percentages of Os on the ventilation 

coefficient 

summit without symptoms. This is an illustration of the wide varia¬ 
tion of different individuals in the ability to withstand low percent¬ 
ages of oxygen. As a general rule the better the general physical 
conditions the better can low oxygen percentages be tolerated. It 
has been found that aviators who make repeated flights at high 
altitudes rapidly begin to show signs of physical and nervous 
exhaustion, and for this reason they are now supplied with apparatus 
to give them oxygen when flying at altitudes over 10,000 to 15,000 
feet. 

Lieut. Commander E. W. Brown, Medical Corps, United States 
Navy, has had a personal communication from Prof. J. S. Haldane, to 
the effect that he has been able to shut himself in a closed chamber 
and remain there in comfort during a period of 52 hours, removing 
the carbon dioxide by means of soda-lime. At the end of the experi¬ 
ment the oxygen was reduced to 9.5 per cent and Professor Haldane 
felt no unpleasant symptoms, but a man entering the chamber at this 
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time became blue and felt faint. It was the experience at the Medical 
Besearch Laboratory at the Mineola Aviation Station (8) that 
most aviators tested on the rebreathing tank were able to stand a 
reduction of the oxygen to 6 or 7 per cent during a period of half an 
hour before collapsing. It seems probable, therefore, that in an emer¬ 
gency during an enforced submergence the crew of a submarine 
would become gradually accustomed to decreasing amounts of oxygen 
and would not begin to faint until the oxygen was reduced to about 
6 to 9 per cent, although some of the weaker individuals might die 
before this point. On the other hand, there is reason to believe that 
the work of the crew would become less efficient if it were the practice 
to allow the oxygen to fall below 17 per cent. Physical labor would 
be more difficult and mental effort more exhausting. Errors in judg¬ 
ment might be expected although the personnel would not be aware of 
any impairment of their mental factulties. It is for this reason that a 
board appointed in 1914, consisting of Naval Constructor W. McEntee 
and Passed Asst. Surg. E. W. Brown, United States Navy, recom¬ 
mended that the oxygen be not allowed to faU below 17 per cent. 
When there is a liberal oxygen supply on hand there is reason to 
believe that the nearer the percentage of this gas can be kept to 
normal the better will be the general condition of the crew. 

Some people have the idea that high percentages of oxygen are 
so stimulating that they “ bum up the lungs ” and cause dangerous 
symptoms. As a matter of fact, the stimulating effect is apparent 
only when this gas is administered to men who have been suffering 
acutely from its lack. A normal man breathes almost pure oxygen 
without noticing its effect. Divers at extreme depths might possibly 
suffer from oxygen poisoning, but Leonard Hill (9) states that it 
is safe to breathe a mixture of 50 per cent oxygen at a depth of 
70 to 100 feet for 30 to 60 minutes in a self-contained diving dress. 
This represents a partial pressure of oxygen much greater than can 
be obtained with pure gas at ordinary barometric pressures. 

Pure oxygen has an extraordinary effect in increasing the length 
of time a man can hold his breath. If an individual breathe deeply 
several times to wash out the COj and fill his lungs once or twice with 
pure oxygen, he can go without breathing four or five minutes. One 
man has held his breath nine minutes in this manner (9). This 
has practical application when a man has to enter a compartment 
fiUed with bad air or has to make a long dive without a suit. In 
case of an emergency a tank of oxygen used in this manner might 
support the life of a submarine crew longer than if the gas were 
allowed to mix with the air of the compartment. If a man can get 
a breath of pure oxygen every few minutes, he can stand very low 
percentages in the intervals. 
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Nitrogen 

Atmospheric air contains about 78 per cent nitrogen and 1 per 
cent argon, together with traces of several other gases. Nitrogen 
and argon are inert and of comparatively little interest. In deep 
diving, however, nitrogen is the cause of the “ bends,” since it enters 
the blood and tissues rapidly during compression and leaves the 
lungs slowly during decompression. Dry nitrogen in tanks has been 


CONTROL TtSTS AIR NOT PURIFIER. 


U.S.S.G-I 


U.S.S.J-E 


U.S.S. L-8 U.5.5 H-5 


WAS. 0*10 



CiiAKT VIII.— Kate of incroaue of CO2 and Ha and decrease of Oa in submarines with¬ 
out air purification 


used in submarines to clear the moisture from periscopes. This gas 
has no specific action but merely takes up water as would any other 
dry gas. The escape of nitrogen into the interior of the boat dilutes 
the good air to a slight extent, but has no other harmful effect. 

Hydrogen 

Hydrogen, like nitrogen and argon, is inert, so far as the human 
body is concerned, but it is far from inert when exploded. Such 
explosions may occur in submarines, but, fortunately, the mixture 
seldom reaches the percentages which give the maximum destine- 
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tire force. When hydrogen is burned 2 parts of this gas unite 
with 1 part of oxygen to form water. In the process, a large amount 
of heat is generated, since hydrogen per unit of weight has a higher 
caloric value than any other fuel. Hydrogen is also the lightest 
of all gases, having a specific gravity of 0.07 as compared with air, 
and consequently is the most diffusible of all gases. An explosion 
started in a proper mixture travels with incredible rapidity, passing 
through the wire mesh of a Davy lamp and other baffles which serve 
to prevent the propagation of an explosion of marsh gas in coal 
mines. 

It is generally considered that a mixture of 4.1 per cent is inflam* 
mable and 8 per cent is explosive, but authorities differ. 

Hydrogen is liberated from the storage batteries of submarines in 
increasing amounts as the batteries are charged, and the formation 
of this gas is very considerable when high specific gravities are 
reached and during the period of an overcharge. For a short time 
after the charge has ceased the evolution of hydrogen continues on 
account of the release of bubbles of gas which have attached them¬ 
selves to the plates. When the batteries are idle there is slight gass¬ 
ing and during the discharge, as a rule, there is very little formation 
of the gas. While the above statements hold in general there are 
exceptions, and those who make analyses are often surprised to find 
that more gas is formed than would be expected. For instance it 
will be seen from Charts III, IV, V, and VIII that there was a con¬ 
siderable accumulation of hydrogen in the submarine during a period 
of discharge. 

The Bureau of Steam Engineering and the Bureau of Construc¬ 
tion and Repair make every effort to provide sufficient ventilation of 
the batteries to keep the hydrogen in the battery cells and battery 
ducts below 2 per cent. As a general rule, the mixture leaving the 
ducts is well within these limits. Dangerous mixtures are occasion¬ 
ally found. This may be the result of excessive gassing of some of 
the cells or of inefficiency on the part of the blowers which may be 
damaged by droplets of sulphuric acid carried in the ventilating 
current. 

The presence of an undesirable amount of hydrogen in the battery 
duct may be discovered in a few minutes by making an air analysis 
(10) or it may be announced more emphatically by a battery explo¬ 
sion. High percentages sometimes occur within the living compart¬ 
ments of the boat during inboard battery ventilation. 

Water vapor 

During long submergences or repeated short ones the humidity of 
the atmosphere becomes depressing and the constant drip of water 
from all cold objects is annoying. While the water vapor can not 
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be called poisonous, it is a greater nuisance than all the other gases 
put together and it is well worth while to consider its formation in 
detail. 

The humidity of the atmosphere results from the constant evapora¬ 
tion of water from the skin and limgs of the crew. A man lying 
in bed at rest and in a comfortable atmosphere loses from his skin and 
lungs about 1 ounce of water an hour (11). When he is working 
he loses several times this amount. Football players on a hot day 
may lose 5 to 10 pounds of water during a game. While it is difficult 
to obtain anything like exact figures, we may estimate that the crew 
of a submarine gives off 60 to 100 pounds of water a day. In addi¬ 
tion to this there is a considerable amount of water from the batteries 
and from the cooking of foods. 

The percentage of humidity within the boat after it has been 
submerged for a few hours depends on the relationship of the 
temperature of the air with the temperature of the coldest object 
exposed to the air. This is due to the fact that air saturated with 
moisture at one temperature will, if cooled, deposit all water vapor 
in excess of the amount which it can hold at the new temperature. 
By consulting Table 2 (12) we can see that air saturated with water 
vapor at 80° F. will contain 10.9 grains per cubic foot, but when 
saturated at 60° will hold only 5.7 grains. In other words; if we 
take air saturated at 80° F., cool it to 60°, and heat it again to 80°, 
we have reduced the humidity to 63 per cent. In a four-day submer¬ 
gence the average temperature was about 75° F. and the average 
humidity about 85 per cent, the air containing about 8 grains of 
water vapor per cubic foot. This corresponds to saturation at 70° 
F., and we can assume that the air in the immediate neighborhood of 
the cold parts of the submarine had this temperature. One of the 
most efficient means of removing water vapors from air is to pass it 
over pipes filled with cold brine. 

Tabus 2. —Weight in graine of the aqueous vapor contained in a cubic foot of air 


Tempera- 


Percentage of saturation 
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Excessive humidity may be dangerous in the Tropics. In temper¬ 
ate climates the body loses about three-quarters of the heat produced 
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bj means of radiation and conduction and one-quarter through the 
evaporaticm of water. When the temperature of the surrounding 
air rises above that of the body, 98** to 99*^ F., it is obvious that radia- 
ti(Hi and conduction of heat from the body must cease and the evap¬ 
oration of water becomes the only means of heat removal. Evapora*' 
tion, however, also ceases when the humidity reaches 100, and the 
temperature of the body must rise to a fever level, since it is impos¬ 
sible to stop the constant production of heat within the body cells. 

Jones and Mankin (4) found the wet kata thermometer of 
Leonard Hill gave the best indication of comfort conditions during 
submergences in the Tropics. They concluded that most of the 
discomforts during these submergences were due to the physical 
changes in the air and not the chemical changes. They recommended 
certain improvements in the main ventilating system and believed 
that it was advisable, if the military efficiency of the boat would not 
be hampered, to install a cooling and drying system in the forward 
and after battery compartments. 

Chlorine 

The sodium chloride molecule may be broken up with the libera¬ 
tion of the chlorine gas by the action of concentrated sulphuric acid 
or by electrolysis. It it said that chlorine is formed when salt water 
merely short-circuits the battery terminals, but the usual source of 
this gas in submarines is the accidental presence of sea water within 
the battery cells. In spite of many precautions this occurrence is 
by no means uncommon. An accident of somewhat unusual type is 
described below: 

On September 12, 1914, off Newport, R. I., chlorine gas was noticed In the 
battery discharge of the U. S. submarine E-% after she had been running sub¬ 
merged for a period of 40 minutes, and when she was at a depth of 50 feet. 
Immediately the gas became so strong that all hands were affected, and the 
pressure in the boat forced the aneroid barometer pointer off the scale. The 
boat was brought to the surface and by the time the conning tower could be 
safely opened (about four minutes after chlorine was first noticed) the gas bad 
become extremely Irritating to the throat and lungs, seriously affecting the 
power of speech and embarrassing respiration. The immediate after effects 
on the personnel were violent coughing spasms, vomiting, and in one instance 
slight hemorrhage (source of hemorrhage unknown). In several of the men the 
throat and lung irritation continued for several days. 

A bole 1 inch square was found in the steel plating of the middle main ballast 
tank (result of electrolysis) and a crack in the lead lining of the forward 
battery tank. Salt water was admitted to the battery cells, and, in its electroly¬ 
sis, chlorine was formed. 

Cholorine was used in large quantities during the Great War, 
and we have learned much about its properties. On account of its 
high specific gravity, 2.45 as compared with air, it remains near 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



632 


DU BOIS—RESPIRATION 


Vol. XXVI 


the ground and diffuses slowly into the surrounding atmosphere 
unless stirred by currents of air. It is highly toxic, being appreci¬ 
able in concentration of 1 part in a million, dangerous if breathed 
in concentration of 10 parts in a million for half an hour, and very 
\Utngerous in concentration of 100 parts per million if breathed for 
a few minutes. The gas acts as an irritant to the respiratory pss- 
sages, producing irritation of the throat, pain in the chest, and ooz¬ 
ing of the fluid into the lungs. Concentrations of the gas which are 
not strong enough to start men coughing as a rule cause no serious 
effects, but experience on the battle front has taught men to put on 
their gas masks as soon as they recognize its pungent smell. 

SvZphuric acid 

Sulphuric acid smells like chlorine and may direct false suspicions 
toward the battery exhaust. The acid is said to be nonvolatile and 
it is believed that it is carried up into the air ducts in the form of 
tiny envelopes of electrolyte surrounding bubbles of hydrogen. For 
this reason the smell is strongest when the batteries are gassing 
freely, and some men estimate the concentrations of hydrogen by the 
strength of the smell of sulphuric acid. This is an indirect method, 
since hydrogen itself has no smell. 

The choking sensation derived from Sulphuric-acid spray is not 
dangerous but is annoying. The acid can be removed from the air 
by any system of baffling which causes the bubbles to strike a solid 
substance and break up. If necessary, a layer of cracked pumice 
stone or marble might be placed over a battery duct, but such an 
obstacle would lead to a serious diminution in the battery ventilation 
if applied at a time when the batteries were gassing freely. 

Arsine 

During the war a few cases of arsine poisoning developed on some 
of the British, French, and Italian submarines. These were traced 
to the presence of arsenic in the battery grids, separators, or electro¬ 
lyte. The well-known Marsh test, which detects minute traces of 
arsenic, is based on the fact that arsine is readily formed by the 
action of nascent (freshly generated) hydrogen on arsenic in the 
presence of acid. It will be seen that these conditions are found in 
storage batteries and we would expect that any arsenic in the cell 
would be liberated in the first few cycles. As a matter of fact, the 
gas seems to be given off very slowly and the British had most of 
their trouble with old batteries. 

Arsine is a cumulative poison, since it is eliminated from the botly 
very slowly, as a rule more slowly than it is absorbed. A French com¬ 
mission was of the opinion that the gas is harmless when present in 1 
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part in 1,000,000,000, but is distinctly deleterious to health when 
present in concentration of 1 part in 10,000,000. The gas in low 
concentrations is odorless and its effects are rather slowly felt. At 
first the symptoms are mild and men merely feel loss of appetite, 
nausea, slight weakness, and perhaps headache. Later they develop 
more severe symptoms, such as vomiting, diarrhea, jaundice, and 
exhaustion. The poison acts chiefly on the blood and as a rule 
recovery is slow when the s3miptoms have been marked. 

Tests made on U. S. submarine L-8 and several N boats in 1918 with 
mercuric bromide paper gave colorations which corresponded roughly 
to 1 part arsine in 20,000,000. This was traced to the presence of 
considerable amounts of arsenic contaminating the antimony in the 
battery grids. No cases of arsenic poisoning were found, but it is 
necessary to remember this possible source of trouble on the sub¬ 
marines. The test for arsine and stibine is very simple.* 

Stibine 

Stibine, antimonietted hydrogen, resembles arsine closely and is 
believed to be almost as poisonous, but it is less easily formed and 
more easily destroyed. Apparently it causes no trouble in sub¬ 
marines, but it may possibly be present in amounts sufficient to 
deepen the color of the arsine test papers. In this case its poisonous 
effects would be added to those of arsine and the significance of a 
strong arsine test would not be changed. 

Ch^olme fvmes 

In some of the older submarines with gasoline engines there were 
numerous cases of gasoline poisoning due to the inhalation of con¬ 
centrated fumes. Such “gasoline jags” resemble acute alcoholic 
intoxication and they may be insidious in their onset. They have 
occurred occasionally in recent years when men have worked with 
gasoline in closed compartments. 

Carbon, monovide 

This gas results from the incomplete combustion of any kind of 
fuel and is a constituent of the exhaust gases of engines. It is also 
found after fires in closed apartments where there is an insufficient 
supply of oxygen. The gas, even if present in concentrations of 1 
part in 10,000, combines with the blood to form a stable compound 


* Stripe of Swedish filter paper are dipped In a S per cent mercuric chloride solution, 
bung up and dried in air-free gas fumes, and kept in clean bottles. The test is made by 
exposing a small strip of this paper for an hour or so in the atmosphere to be tested. A 
positive reaction to arsine is shown by a color change varying from a light yellow to 
orange to brown, according to the quantity of arsine present. Mercuric brooHde paper 
Pfopared in a airoilar manner is even more sensitive. 
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which will no longer carry oxygen to the tissues. Men poisoned 
with carbon monoxide therefore show symptoms very similar to those 
encountered in low percentages of oxygen. They become excited 
and even maniacal, and curiously enough these symptoms may be 
temporarily increased when the patients are removed to fresh air. 
Carbon monoxide is particularly dangerous because it is odorless 
and those exposed to it are often unconscious of any ill effects until 
they collapse. Small animals such as mice and canaries succumb to 
carbon monoxide more rapidly than men, because they breathe faster. 
The volume of air entering their lungs per minute is very large in 
proportion to their weight and this causes a more thorough exposure 
of the blood to the poison. Miners in dangerous galleries carry mice 
or canaries in cages and watch them carefully to note signs of droop¬ 
ing and unconsciousness. If the presence of this gas is suspected in 
a compartment no one should enter imless wearing rescue apparatus. 

Odors m ivhiruBrmes 

A sensitive nose can detect a large variety of smells when entering 
a submarine that has been poorly ventilated. The engine room con¬ 
tributes the smell of fuel and lubricating oils and occasionally a trace 
of exhaust gases. The head gives its characteristic odor unless it is 
kept particularly clean and well flushed. The galley stove is the 
source of many smells, onions and cabbage being the chief offenders. 
The frying of foods may be the cause of much annoyance, since fat 
can be broken up by heat into gaseous products which are not only 
irritating to the eyes and throat, but are in addition somewhat poi¬ 
sonous. Garbage breeds smells rapidly and may be most offensive if 
not kept in tightly covered cans. 

Perhaps the most disagreeable odor is the body smell found in the 
living compartments. This is largely dependent on the cleanliness 
of body and clothing, but there is a large variation between indi¬ 
viduals of the same race and habits. Some men suffer all their lives 
from a disease known as “ bromidrosis,” “ stinking sweat.” (Perhaps 
it would be more accurate to say that their neighbors do the suffer¬ 
ing.) This disease may be confined to the feet. If present to any 
marked degree such a man would seem to be unfitted for submarine 
duty. Similarly a man with bad breath due to chronic colds or dirty 
teeth is an undesirable shipmate. 

Some scientists have believed that there is an unknown poisonous 
substance given off by the body which affects the health of persons in 
crowded quarters. They have tried repeatedly to demonstrate its 
presence, but have not yet succeeded. It is generally admitted that 
the discomfort of crowded rooms is largely due to the warmth and 
humidity, but we must not forget the psychic effect of bad 
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lY. Appabatus fob Tutino thk An in SinMAUNss 

Air purification in submarines will always remain a matter of 
guesswork unless actual tests are made to determine the percentages 
of the various gases present. The only hope of improving condi¬ 
tions depends on air analyses, but it is diffic^t to demonstrate to the 
submarine personnel the fact that air tests in the long run save 
time and trouble. Submarines are filled with apparatus and every¬ 
one with a hobby wants to put some new instrument on board. 
Officers and men work hard under adverse conditions and suffer from 
the continual strain of a wretched environment. Much of this can 
be relieved by proper air purification directed by a few tests. 
Elaborate apparatus has no place in a submersible and ,it is necessary 
to use devices which are rugged, simple, and rapid. Much hard 
labor has been devoted to the development of such apparatus. 

Tests for hydrogen 

Most of the tests for hydrogen depend on the fact that the gas 
will be oxidized completely and form water in the presence of a 
white hot wire or a catalytic agent, such as pallad,ium black. Two 
atoms of hydrogen unite with one of oxygen and the resulting water 
vapor condenses causing a diminution in volume. Exactly two- 
thirds of this diminution is due to hydrogen. 

The simplest and probably the best apparatus for use in sub¬ 
marines is the Burrell hydrogen detector which is being furnished 
to our boats (18). It was developed originally by Mr. George A. 
Burrell, of the Bureau of Mines, for use in underground passages 
where marsh gas often causes explosions. The instrument is used 
by common miners, who appreciate the fact that it warns them of 
dangerous mixtures. An analysis of the air can be made in about 
three minutes. First a sample of air is taken into the tube and the 
valve closed. Next a platinum filament is heated by means of a 
battery and kept white hot for exactly two minutes. Most of the 
hydrogen is burned in the first few seconds but it requires the full 
time to remove the last traces. The instrument is then shaken to 
equalize the temperature and the percentage of hydrogen read off on 
the scale. Exact d,irections for the use of the Burrell detector will 
be found in article 2704, Chapter XXVTI of the Manual of the 
Bureau of Construction and Repair (13). In this same chapter are 
given the directions for the use of air purifying apparatus and of 
compressed air in submarines, and also the method for analyzing the 
carbon dioxide in the 

There are several automatic devices for the detection of infiam- 
mable gases but most of them seem to be too delicate to stand the 
104077—28-5 
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rigors of service conditions on board the submarines. The palladized 
asbestos hydrogen eliminators described in another place can be used 
as a very rough method of estimating the percentage of hydrogen in 
the air, since they become too hot to touch in a mixture of 2 per cent 
hydrogen. It is not safe, however, to rely on this material because 
the eliminators may become inactive without warning. Catalysts 
are sometimes “ poisoned ” by such substances as arsine, grease, or 
other forms of dirt. 

Estimation of carbon dioxide 

The Orsat apparatus, familiar to all who have studied steam engi¬ 
neering, is an excellent device to determine the percentage of carbon 
dioxide and oxygen in air. It has the disadvantage of being bulky, 
fragile, and rather clumsy for use in submarines. In modified form 
it has been used in the Glerman and French submersibles. 

Higgins and Marriott (14) have devised an extremely simple test 
for carbon dioxide, which can be made in about a minute and a half. 
A sample of air is pumped into a rubber bag and then bubbled 
through a solution containing bicarbonate of soda and a purple dye 
which turns bright yellow when acid. After about 30 seconds the 
alkaline bicarbonate and the acid CO, of the air strike a balance, 
which is not changed no matter how much more of the same sample 
is blown through the solution. This balance develops a certain tint 
of color between purple and yellow, and this is readily matched on 
a scale giving the percentage of carbon dioxide, llie analysis can 
be made by any member of the crew and is accurate enough for all 
practical purposes. On one submergence in a series of 71 analyses- 
the average divergence between this apparatus and an Orsat was 
only 0.17 per cent COj.® 

Canaries and mice respond to increased carbon dioxide in very 
much the same manner as men and are of little service as test 
objects. 

Estimation of oxygen 

At present there is no test for oxygen applicable for use on 
submarines simpler than the Orsat. Professor Haldane has devised 
a flame test for use in nonfiery mines, but its use would not be 
advisable in submarines unless a careful analysis of the air had 
proved that there was no danger from an explosive mixture of hy¬ 
drogen. In some boats where smoking is permitted men notice after 
a few hours’ submergence that matches will not burn. This indicates 
a reduction of the oxygen to 16 to 18 per cent, but the test is some- 


»For directiona as to the use of the Higgins and Marriott testing outfit see art, 2703, 
Ch. XXVII, C. and R. Mnnunl (13). 
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what invalidated by dampness and the wretched quality of matches 
in war time. The phosphorous head of the match should ignite in 
the presence of low amounts of oxygen, but the wood will not burn 
imless there is a sufficient amount of this gas. Contrary to the 
general belief, carbon dioxide in high percentages has little effect in 
extinguishing a flame. The following table is taken from a bulletin 
on black damp in mines by Burrell, Robertson, and Oberfell (15). 
The tests were made by burning different substances in a chamber 
until the oxygen was reduced so low that the flame was extinguished. 
It must be remembered that this was in quiet air and that slight 
drafts will blow out a flame when the oxygen is low. 


Nature of flame 

Residual air 

Oj 

COi 

Candle in pure air. 

16.39 

2.95 

Candle in 3.2 per cent COt. 

16.68 

6.51 

Candle in 13.5 per cent CO 3 . 

17.39 

16.00 

Kerosene, average. 

16.6 

3.00 

Gasoline____ 

15.5 


Alcohol. 

14.9 

4.30 

Acetylene. 

11.7 

6.30 

Hydrogen, average.. 

6.5 






With regard to the feasibility of the use of small animals to 
indicate a dangerous diminution in the oxygen content of the air, it 
is to be noted that they do not show signs of decreasing oxygen earlier 
than human beings. 


Teati for arsenic and areme 

The best test for arsenic in electrolyte or plates is the Gutzeit 
method or some of its modifications. The material to be tested is 
treated with acid and arsenic-free zinc, thus generating nascent 
hydrogen and arsine. The gas rises through a tube in which is 
placed a small strip of filter paper impregnated with mercuric 
chloride or mercuric bromide. Arsine darkens the lower portion of 
the strip of filter paper and the amount present in the sample can be 
estimated by comparing the paper with the set of standards. Sul¬ 
phuretted hydrogen (HjS) interferes slightly with this test, but can 
be removed by lead acetate. Stibine (SbH,, antimoniureted hydrogen) 
gives a darker color than arsine and is difficult to separate from this 
gas. The test papers are made by soaking filter paper in a solution 
of mercuric chloride or mercuric bromide, the latter being the more 
delicate of the two. When exposed to diluted concentrations of 
arsine the mercuric chloride paper turns first light brown, then dark 
brown, and then black. Mercuric bromide paper turns first light 
yellow, then orange, then russet 
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Estimation of gasoline vapor 

The Burrell hydrogen detector can be used for any inflammable gas 
but, of course, a different scale is required for each substance. If 
used for gasoline vapor a reading of 2.5 per cent on the hydrogen 
scale would indicate 0.5 per cent gasoline vapor. Five per cent on 
the hydrogen scale indicates about 1 per cent gasoline in the sample. 

y. Mcthots or An Pdbqtcation * 


Methods of removing carbon dioxide 

There are many methods of removing carbon dioxide from the air 
and several different reagents have been put to practical use in sub¬ 
marine air purification. Carbon dioxide being a weak acid is readily 
absorbed by hydroxides such as caustic soda (NaOH), caustic potash 
(KOH) or slaked lime (CaOxH,). When dry caustic soda or caustic 
j>otash is exposed to air containing carbon dioxide, carbonate is 
formed on the surface of the granules and the deeper portions are 
unchanged so that the theoretical chemical efficiency of these alkalies 
is never attained. When in solution the results are better, but there 
is the disadvantage of the added weight of the water. Potassium 
hydroxide in solution is highly efficient; sodium hydroxide on usage 
tends to clog the apparatus. Both of these alkalies are caustic and 
somewhat dangerous to handle. They have been, however, used 
apparently with considerable success in German, French, and Italian 
submarines, either in solution or in flat cakes. 

Sodium peroxide (NssO,, oxylithe) has been used for submarines 
and for rescue apparatus. This substance, when dissolved in water, 
liberates oxygen, leaving a strong solution of sodium hydroxide, 
which, in turn, is available for the absorption of carbon dioxide- 
Theoretically, such a substance is ideal for use in submarine ventila¬ 
tion but it has several disadvantages. In this country it is expensive 
and difficult to obtain. It is strongly caustic and liable to burn those 
who handle it. Under certain conditions it forms oxygen so rapidly 
that there is danger of starting a fire. 

The most satisfactory substance for the removal of carbon dioxide 
is a mixture known as soda-lime. This has been used for many 
years but its efficiency was improved by Professor Haldane, who 
found that the best results were obtained if he used a mixture of 96 
per cent calcium hydroxide and 4 per cent sodium hydroxide, cal¬ 
culated on the basis of dry weight. The substance is manufactured 
by spreading a thin layer of unslaked lime on a cement floor and 
sprinkling it with a solution of caustic soda, raking it until a moist, 

*For detailed instructions see arts. 2700-2702, Ch. XXVII, C. and R. Manual (13). 
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somewhat floury mixture is obtained. This was used in trays in a 
box through wUch the air was driven by means of a small blower. 
The results obtained by this Haldane apparatus in British subma¬ 
rines were satisfactory. In this country the same mixture of soda- 
lime was at first used in a new container devised by Prof. W. E. 
Ghbbs, of the Bureau of Mines. This consists of a can 14 inches 
high, 12 inches in diameter, with a d<nne-shaped screen in the bot¬ 
tom covered by a 12 to 13 inch layer of soda-lime. When needed 
for use the top is removed, a small slip cover taken off the bottom of 
the can and the soda-lime in its container placed on top of a small 
blower. When the carbon dioxide is absorbed water is given off 
according to the reaction 2Na0H+C02*=NajC0g+H,0. Heat is 
also developed by the reaction. A few minutes after starting the 
blower the air leaving the can becomes warm and moist and remains 
so until the reagent is exhausted. 

This apparatus gave satisfactory results when tested near the place 
where the soda-lime was manufactured, but difficulties were encoun¬ 
tered when the material was transported. The soda-lime is so soft 
that it tends to pack into a solid, doughy mass, especially if it be a 
little too moist. Through such a mass it is almost impossible to drive 
air by means of the blower since this can only develop a pressure 
equal to a column of water 2 to 3 inches high. The diminution in the 
flow of air through a soda-lime can caused by jolting is shown in the 
following table: 


Condition of can 

Flow of air 
through can 
per minute 

SmptynATiii_ ^ _ _ _ . . _ . _ 

OuMc/eef. 

206 

R<v1a limA itfftAd intA eiui_ _ __ _ _ _ _ _ _ _ _ __ __ . _ 

31 

After dropping ^ati 5 on the ground from a height of 0 inches..... 

7 

After dropping 10 tlm«s. 

2 

Saitia flodA Hitia rolrAd And hA«lr Intn aad _ _ _ _ 

27 



It was also found that the weight of the heavy mass of soda lime 
flattened out the dome-shaped wire screen and caused the air to 
channel through the center of the can, leaving untouched the soda 
lime near the periphery. In order to obtain satisfactory results 
from such a can it is necessary to dump out all the soda lime and 
reshape the dome, scraping off the material which clogs its meshes. 
Next the mass of soda lime must be broken up by a rake or some 
similar instrument and sifted back into the can. Two blowers with 
cans treated in this manner will as a rule take care of all the carbon 
dioxide given off by a crew of 30 men and will last about three or 
four hours. As soon as a blower is started with a new can it is 
necessary to make a rough test of the amoimt of air passing through 
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the lime. The current should be sufficient to raise a handkerchief into 
a dome about 2 inches higher than the rim of the can. 

The unsatisfactory physical properties of this type of soda lime 
led to an effort to find a preparation which would not pack into a 
solid mass. Since 1916 soda-lime granules have been used in the 
canisters of gas masks and a large amount of experimentation has 
been done in an effort to produce hard granules which will not 
obstruct the flow of air through the masks. The problem of adapt¬ 
ing these for use in submarines was taken up by Maj. K. £. Wilson, 
C. W. S., U. S. A. A large number of preparations of soda-lime 
granules were made at the Astoria Plant of the gas defense division, 
Chemical Warfare Service, and were tested for several important 
properties. Hardness was determined by rolling the granules with 
steel balls. Chemical efficiency was tested by running a mixture of 
2 per cent CO 2 through a layer of the material and determining 
first the activity of the soda lime and second its total capacity. The 
activity represents speed with which it removes COj; the capacity 
is the total amount which can be removed per gram of substance. 
Table 3 shows the results obtained with the more important mixtures 
tested. 


Table 3. —Results obtained by Chemical Warfare Service, U. 8. Army, in testing 
various absorbetits for carbon dioxiAe 


Type of absorbent 

Grams COi 
absorbed by 

1 gram of 
absorbent 

Comparative hardness of 
granules 

Oas-mask soda-lime regular Astoria granules. 

0.050 

Above 95. 

Lime, caustic soda, kieselgubr.f.. 

.072 

Charcoal with NaOH or KOI!. 

.07 


Pumice with NaOH or KOI!. 

.02 


Fdsed caustic with charcoal. 

. 10 


Caustic soda granules as used in rescue apparatus.. 
Old Navy soda-lime (maximum). 

0.10-. 13 
.312 

Too soft to screen. 

Old Navy soda-lime (average). 

.294 

Lime and caustic soda: 

3 per cent NaOH (13-16 per cent moisture). 

4 per cent NaOH. 

.225 

.310 

69.2. 

65.4. 

8 per cent NaOH.. 

.273 

74.4. 

13 per cent NaOII. 

.095 

Could not be screened. 

4 per cent NaOH (varying moisture content). 

7.5 per cent moisture. 

, .100 

89.0. 

13.9 per cent moisture... 

.310 

65.4. 

17.5 per cent moisture. 

. 332 

' 85.8. 

24.1 per cent moisture. 

1 .283 

59.4. 

20 per cent solution NaOII in water (100 per cent 
efficiency assumed).‘ 

20 per cent solution KOH (100 per cent efficiency 
assumed).* 

.11 

.08 

Liquid. 

! Do. 

i 1 


* In test with Servos B Apparatus, using 21 per cent NaOH, only 43 per cent efficiency was obtained. 


It will be seen that a mixture containing 96 per cent lime, 4 per 
cent NaOH, calculated on a dry basis, made up with 14 per cent 
moisture, has satisfactory hardness, high activity, and a distinctly 
higher capacity than any of the other substances. This material is 
prepared in large quantity, as follows: 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 


















No. 3 


DU BOIS—RESPIRATION 


541 


Ground-slaked lime is treated with a solution of caustic soda and 
made into a doughy “wet mix,” which is spread on trays about 2 
inches deep. These are placed in a closed room and allowed to set 
for several days, forming hard cakes. The cakes are dried for sev¬ 
eral days and the water content brought to 14 per cent by spraying. 
They are then ground and sifted to a 8 to 14 mesh. This means that 
the granules will go through a screen with 8 wires to the inch and 
will be stopped by one with 14 wires to the inch. This soda-lime 
is filled in cans 14 inches deep, 12 inches in diameter, at the navy 
yard. The screen arrangement at the bottom has been modified so 
that there is no longer danger of its being crushed flat. The first 
batch of this material, although through an error in manufacture 
it was not up to the standard, gave satisfactory results in the four- 
day submergence of the U. S. submarine 0-10. The slight amount 
of dust which came off the soda-lime was readily caught by placing 
two layers of cheesecloth over the top of the can. 

Major Wilson has calculated that there are at least 10 different 
factors which enter into the problem of designing a soda-lime con¬ 
tainer of the maximum efficiency. From a consideration of these 
he has suggested a can similar to the one now in use, but measuring 
15 inches in diameter, 10^ inches high, with a 9-inch layer of absorb¬ 
ent. The screen at the bottom is flat, with a perforated baffie to 
counteract the tendency of the air to flow through the central portion 
of the absorbent. Soda-lime of 8 to 14 mesh is packed firmly in 
this and covered with a wire screen to prevent shifting of the 
contents, with consequent formation of dust. It has been estimated 
that one such can would allow a flow of 50 cubic feet of air per 
minute, and with a crew of 30 men, if started when the COj had 
reached 1 per cent, would keep it at about this level for 5^ hours. 

When the soda-lime is in granular form it seems to be difficult for 
the CO, to reach the centers of even these small granules. After 
the material in the cans has been apparently exhausted it will absorb 
almost half as much again GO, if crushed to a powder and stirred 
so as to expose aU of the material to the air (5). Powdered soda-lime 
can not be used in a can on top of a blower, but it can be spread in 
trays or on the deck in case of necessity. The writer, in 1918, while 
making the test on hydrogen released inside of a diving lock shown 
in Chart 11, found that the CO, was increasing rapidly because the 
old soft type of soda-lime had packed so tightly in the tin canister 
that the air could not be driven through it by the Sturtevant blower. 
Some newspapers were then spread on the flooring of the diving lock 
and the soda-lime was spread over them in a thin layer. For the 
remaining part of the 28 hours this simple device absorbed all the 
CO, given off by two men. Barach, in his latest form of pneumonia 
oxygen chamber, removes the CO, by means of a tray containing 
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a layer of Navy soda-lime placed under the patient’s bed. The air 
is kept in motion by means of a cooling coil at one end of the 
pneumonia chamber. The coM air drops to the bottom of the 
chamber in the neighborhood of this coil and rises at the other 
end, thus securing a surprisingly efficient movement of air. 

Methods of supplying oxygen 

Oxygen is available at aU navy yards in strong containers hold¬ 
ing about 200 cubic feet, compressed to 1,800 poimds. When used 
in submarines, a reducing valve with gauge is attached and the 
oxygen released gradually. One precaution must idways be taken. 
No oil or grease should be used in the gauge or fittings or a danger¬ 
ous explosion may result. 

Liquid oxygen is now a commercial article, and it may perhaps 
be of service in submarine ventilation. It resembles liquid air, boil¬ 
ing at a temperature of —181.6® C. Like liquid air it must be trtms- 
ported in open containers, since there is always an evaporation from 
the surface which keeps the remainder of the liquid cool. If the 
container be closed, a tremendous pressure dev^ops. If spilled 
on the ground, the liquid oxygen runs about in little (^ops like water 
poured on a red-hot stove, evaporating rapidly. At such a time, 
if it comes in contact with inflammable material in the presence of 
spark or flame, a fire or explosion may result, as combustion is 
rapid in high concentrations of oxygen. 

Renewed of ear from, flasks 

Submarines carry, compressed in flasks, an amount of air equal 
to several times the free-air space of the boat. When the air of 
a submarine has been vitiated, some of it may be pumped overboard 
or compressed into a “dirty” flask and an equal amount of pure 
air liberated. Such a method has a few disadvantages. The alter¬ 
nate reduction and increase of barometric pressure is uncomfortable 
to the ears and the air released from the flasks smells of oil. The 
percentage efficiency of this method on one test was about 78 per 
cent on account of the fact that it is possible to change only a gmaJl 
part of the air each time. Qood air is continually being mixed 
with bad. It is just as if you took a bucket of inky water and tried 
to remove the ink by first dipping out a glassful of the mixture 
and then adding an equal amount of clean water. The larger the 
proportion removed each time the better the results, but in a sub¬ 
marine it may not be considered advisable to cause large variations 
in the barometric pressure. The ordinary aneroid might be injured, 
great reductions might lead to symptoms of oxygen want, and large 
increases would accentuate the symptoms referable to CO,. 
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Theoretically a fairly high efSciency could be obtained if the inter- 
compartment ventilation were stopped, blankets hung in the passage¬ 
ways to act as crude valves, and the air admitted slowly at one end 
of the boat while it was pumped out of the other end. Air coming 
from the banks could probably be freed from objectionable odors by 
using gas-mask charcoal. In fact, the whole procedure seems capable 
of improvement, but experimental evidence is scanty. 

H^fdrogen eUndnation 

Hydrogen has caused so much apprehension that it is desirable to 
have some form of apparatus which will remove it from the interior 
of submarines. It is possible to reduce the percentage of hydrogen 
by burning it in small blue flashes when switches are opened or 
closed. This is a dangerous practice, as there is only a narrow margin 
between the percentage which permits the propagation of flame and 
the percentage which causes an explosion. In the same manner it 
is hardly safe to bum out hydrogen by means of glowing platinum 
wires, even though these be protected by screens of gauze, porcelain, 
alundum, etc. Philips and Steele devised for the British Admiralty 
a hydrogen eliminator, consisting of layers of palladized asbestos 
warmed by ordinary electric light bulbs. These can be* screwed in 
sockets in the submarine, and it seems probable that a few dozen 
will take care of all the hydrogen evolved during the battery 
discharge. 

The Bureau of Medicine and Surgery developed a modification of 
&is type of eliminator, consisting of palladized asbestos spread on 
the surface of an electric light globe or attached to any other inert 
object. These eliminators, when exposed to an atmosphere contain¬ 
ing more than 1.5 per cent hydrogen, gradually warm themselves and 
in an atmoq>here of 2 per cent hydrogen become too hot to touch. In 
a very high percentage little sparks can be seen to run over the sur¬ 
face, and these may start an explosion. This is on account of the 
active oxidation produced, catalytically, by the palladium black pre¬ 
cipitated on the asbestos. The catalyst combines hydrogen and oxy¬ 
gen to form water and is never used up in the process. In practice 
24 of these lamps are screwed into sockets in a wooden box 8 by 5 by 
6 inches. No electrical connection is needed. A bank of 12 elimina¬ 
tors when tested in an airtight diving lock at the Navy Yard, New 
York, oxidized hydrogen at the rate of 1 cubic foot per hour in a 
mixture which averaged about 1.2 per cent hydrogen. (Chart II.) 
Another eliminator of 25 units was carried on three or four patrol 
cruises from the submarine base. New London. The results obtained 
on the U. S. submarine N-6^ are shown in Charts III and IV. In a 
prolonged submergence on the U. S. submarine 0-10 this same elimi¬ 
nator was exposed to 1.7 per cent hydrogen, but only 2 out of 25 
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lamps became hot. The others did sot apparently oxidize enough 
hydrogen to make them warm. Curiously enough, when tested a 
month later at the Naval Medical School in a slightly richer mixture 
of hydrogen, 19 of the 25 lamps had recovered their function. This 
illustrates the variation in the activity of catalysts. 

On the submergence of the U. S. submarine 0-10^ it was found 
that the hydrogen in the submarine was diminished by 2 new 
eliminators of 24 lamps each, supplemented by the 2 active lamps 
of the old eliminator. This is represented graphically in Chart V. 
When checked up frequently with determinations made by the Bur¬ 
rell instrument, it is possible to use the hydrogen eliminators as a 
rough form of hydrogen detector, since they become too hot to touch 
when the mixture is over 2 per cent. 

Reduction of hwnidity 

Moisture can be removed from a current of air by passing it 
through concentrated sulphuric acid or over calcium chloride. These 
reagents are so heavy that it is impractical to use them in submarines. 
Another method which is highly efficient is to cool the air by blow¬ 
ing it over brine coils. As was shown in Table 4, it requires only a 
slight reduction in temperature to remove half the water vapor from 
the air. By means of heat interchangers it is possible to transfer 
the heat of the air entering such an apparatus to the cold air leaving 
the brine coils. This makes for economy of refrigeration and in 
cold weather lessens the amount of artificial heat required. The 
brine coils would also act as a distillation outfit and would provide 
daily 50 to 100 pounds of water pure enough for washing and per¬ 
haps for drinking or for batteries. This might save the weight and 
space of a water tank. Theoretically in a long submergence it would 
be possible to recover from the air all the water of the food and 
drink consumed by the crew with the exception of the small propor¬ 
tion passed off in the urine. 

Such an elaborate apparatus has never been tested on our sub¬ 
marines but a similar effect has been secured in other ways. Air 
has been blown over cold metal parts by means of electric fans. In 
some of the boats the pipes for intercompartment ventilation run 
outboard under the superstructure and are much colder than the 
interior of the submarine (5). In the four-day submergence of die 
U. S. submarine 0-10 large quantities of water condensed in such 
a pipe. 

Jones and Mankin (4), as a result of their tests on submarines made 
in the Tropics, say— 

The air under submerged conditions soon becomes saturated with moisture 
and the difference In the temperature between the outside water and the Inside 
air is not sufficient to cause the heat to be carried off fast enough. Therefore* 
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in order to improve comfort conditions when snbmerged, it would seem advis¬ 
able, if the military efSclency of the boat would not be bampered, to Install a 
cooling and drying system in the forward and after battery compartments. 

Neutralization of chlorine 

Fortunately, it is easy to neutralize chlorine, since it is very soluble 
in water and reacts quickly with alkalies. Water will dissolve from 
two to four times its volume of chlorine, depending on the tempera¬ 
ture, and a chlorine mask may be improvised from a wet cloth held 
over the nose. The most highly efficient substance ever discovered 
for the neutralization of chlorine is the particular variety of soda- 
lime granules made by the Chemical Warfare Service, United States 
Army, for the removal of COj in submarines. A handful of this 
placed in a handkerchief and held over the nose should give protec-^ 
tion. Absolute protection against almost any concentration can be 
secured by wearing the Navy gas mask, which protects both the lungs 
and the eyes. Since chlorine does not affect the eyes, except in 
unusual concentrations, it is possible to use a simple soda-lime can¬ 
ister held in the mouth, the nose being stopped by rubber pads on a 
spring. 

The submarine gas mask (submarine respirator Mark 1) protects 
against chlorine, carbon monoxide, hydrogen chloride, sulphur di¬ 
oxide, gasoline vapors, oil vapors, carbon-tetrachloride vapors, and 
industrial smokes, such as those from burning insulation. This mask 
covers the whole face and protects the eyes.® 

When chlorine is generated in the batteries it will remain low in 
the boat on account of the fact that it is two and one-half times as 
heavy as air unless it is stirred by ventilating fans. It can there¬ 
fore be neutralized by spreading on the decks a layer of soda-lime 
from the carbon-dioxide outfit. In addition, the soda-lime blowers 
may be started. Metal parts can be protected from the corrosive 
action by smearing them with mineral oil. 

Removal of areine 

If it ever becomes necessary to remove arsine from the air of a 
submarine there are many reagents which will serve this purpose. 
The gas is readily oxidized by the Philips and Steele hydrogen 
eliminator. It is absorbed by a special gas-mask charcoal called 
“ Whetlerite,” which can be mixed with soda-lime in the carbon- 
dioxide outfit or used by itself in a canister or a blower. Soda-lime 
granules treated with permanganate are highly efficient also. Silver 
nitrate in solution has been used by the French. Naturally the most 
effective place to attempt the removal of arsine is in the battery 
exhaust. An obstruction to the fiow of air through this duct may 

*Vi>r detaUed deacripUon of this mask see arts. 2886-2841, Cb. XXVIII, C. A R. 
Manual 18). 
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not be objectionable when the boat is submei^ed and ventilating in¬ 
board, but any diminution of the flow of air may become extremely 
dangerous when ventilating outboard toward the end of the charge. 
If arsine poisoning ever should become a menace it would be posable 
to cure the trouble absolutely by removing from the batteries all 
materials contaminated with arsenic. 

Removal of carhon monoocide 

One of the important chemical discoveries of the Great Wtac vfAs 
made by Prof. J. C. W. Frazer, of Johns Hopkins University, work¬ 
ing for the American University Experiment Station. He was given 
the problem of finding a material suitable for use in Navy gas masks 
which would remove carbon monoxide from the air. The substance 
adopted after much experimentation has been called “ Hopcalite ^ 
and this is now placed in the submarine respirator Mark 1 canister. 
Wearing such a mask, it is possible to enter a compartment contain¬ 
ing large amounts of carbon monoxide. It is also possible to use it 
in a large can on a blower and remove carbon monoxide from the air 
of a compartment. Fortunately, this gas seldom causes trouble in 
submarines. 

VI. Methods or Usmo Aia-PuBincATioR Afpabatcb 

The exact manner in which air-purification apparatus is used will 
depend largely on the conditions at the time of the submergence. No 
set of hard and fast rules can take the place of a knowledge of the 
principles which underlie the subject. 

The simplest method consists in waiting until the members of the 
crew begin to pant on exertion, thus indicating the presence of about 
3 per cent CO, in the air. The soda-lime apparatus is then started, 
and if it be in good condition an improvement in the air will become 
apparent at the end of a few hours. It is obviously impossible for 
a couple of blowers with a combined capacity of 50 to 100 cubic feet 
per minute to cause an immediate effect in a large submarine. Mean¬ 
while the crew, being in an atmosphere which makes hard work 
extremely difficult, is unprepared for an emergency. 

It will take two or three times as long for the oxygen to drop to 
a point where it gives trouble as it does for the CO, to rise to a 
level where it causes panting. Matches will no longer bum after the 
oxygen has diminished to about 17 per cent. There are no simple 
tests for lower figures, and in the presence of 3 per cent COj there 
are no clear warnings of lack of oxygen until the men become 
unconscious. 

The second method of determining when to use the air-purifica¬ 
tion apparatus consists in consulting the tables which show how long 
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each type of submarine can remain sealed before air purification is 
necessary. 

Tablb 4.—Length of time each ttfpe of aubmarkte can remain sealed before air 

purification << neceetary 


Class of submarine 

Net air 
space 

Compla* 

ment 

Time in 
hours before 
air purl* 
flcation 

N. 

CttbUfui 

20 

9 

0. 

8,900 

30 

13 

R. 

9,400 

10,700 

30 

12 

8. 

88 

17 

T. 

23,870 

44 

21 

V. 

88,700 

80 

19 


The instructions issued by the Bureau of Construction and Bepair 
are given in Chapter XXVII of their manual (18). 

The method of calculating how long it will take the CO, in the air 
in a submarine to reach a certain percentage is simple, but not very 
accurate. Knowing the number of men on board, the hourly produc¬ 
tion of carbon dioxide and consumption of oxygen can be roughly 
estimated from Tables 5 and 6. Under ordinary conditions the 
average of 0.75 cubic foot CO, and 0.9 cubic foot O, per man per 
hour may be used, but if a number of the crew are working hard 
higher figures must be employed. The estimated free air space in our 
submarines will be found in Table 4. The degree of contamination 
allowable may depend on circumstances, but at the present writing 
there seem to be few authorities who advise more than 2.5 per cent 
CO,. 

Tablb 6. —Showing the variation in earbon-4io»tde production and oxygen 
consumption of men at different degrees of actMtg (3) 


[Taken partly from actual experiments and partly from calculations] 


Man weighing 145 pounds 

Heat produc¬ 
tion per hour 

COt produced 
per hour 

Ot consumed 
per hour 

Motionless in bed. 

Standing at ease. 

Walkihg at rate of 3 mOes per hour. 

During **century run” on hicycle. 

Calories 

69 

76 

230 

600 

Cubic feet 
0.44 
.49 

1.48 

4.11 

Cubiefeet 

0.51 

.54 

1.65 

4.24 


Table 6 .—Estimated figures for submarine crews 


Man weighing 160 pcmnds 

Heat produc¬ 
tion per hour 

COs produced 
per hour 

Of consumed 
per hour 

A^p in bed. 

Standing at controls, periscope, etc. 

Average during submergence. 

Working on en^es, making repairs, etc_ 

Hard work—figging in hydroplanes, man¬ 
ning hand pumps, etc. 

Caloriu 

68 

82 

123 

280 

558 

Cubiefeet 

0.4 

.5 

.75 

1.6 

8.6 

Cubiefeet 

a5 

.6 

.9 

1.8 

4.0 
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There are several theoretical objections to the method of calculat¬ 
ing the time before which air purification becomes necessary. In the 
first place it is not always certain that the submergence has begun 
with pure air in all compartments. As a matter of fact, analyses in 
submarines on patrol frequently show considerable percentages of 
'carbon dioxide in some compartments at the time of submergence. 
This necessarily upsets calculations. Another variable factor con¬ 
sists in the different degrees of activity of different crews. Ordi¬ 
narily most hands are quiet, but in an emergency all may be working 
hard. The most important objection, however, to this method is 
the fact that it allows the air of the submarine to become vitiated to 
a point just short of being uncomfortable and then maintains the air 
at this bad level, running the air purifiers until the end of the 
submergence. 

It would seem somewhat more rational to start the air purification 
and the replacement of oxygen early enough in the submergence to 
maintain the levels of both of these gases as close as possible to those 
found in atmospheric air. In order to economize materials the use 
of the soda-lime and the oxygen could be stopped three to six hours 
before the contemplated end of the submergence. This method 
would allow the CO 2 to rise to an objectionable level only for a 
short time at the very end instead of keeping it at this objectionable 
point for a long period. It requires no more soda-lime or oxygen to 
maintain the air at the good level than at the bad level. The only 
waste would occur if the submergence were ended unexpectedly at a 
time when the air in a submarine was still good. 

A third method of controlling the air purification of submarines 
is to make analyses of the air and regulate the use of the apparatus 
accordingly. This is undoubtedly the most efficient method. It pro¬ 
tects the personnel from the deleterious effects of exposure to bad air, 
it assures the commanding officer that the air is good enough to 
allow his men to work hard in the face of an emergency. I' relieves 
officers and men of worry in regard to the condition of the air and 
has an excellent effect on the morale of the crew. Anyone who has 
made air analyses during a submergence will appreciate the fact that 
the air seems much better when a favorable report is given by the 
man Avho has just made an analysis. The psychic element is ex¬ 
tremely important in all ventilation experiments. 

Analyses of the air have another important bearing. They check 
up the efficiency of the soda-lime and serve to indicate when the can 
of material has become exhausted. It is to be hoped that the new 
soda-lime will be uniform in its activity, but all previous forms of 
apparatus and material have shown considerable variations and ex¬ 
perience indicates that the soda-lime is not always dcring its work. 
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Similarly, analyses make for economy in the use of soda-lime, 
enabling one to get the most out of each can. 

Submarines at the present time are filled with all sorts of appa- 
r^us, which often proves of less value than the air it displaces. 
The submarine personnel has neither the time nor the inclination for 
unnecessary work. For this reason there will always be two opinions 
as to the advisability of placing air-analysis apparatus on subma¬ 
rines. Complicated machines would be advisable only if absolutely 
necessary. Fortunately the Higgins-Marriott device for the estima¬ 
tion of carbon dioxide is compact and permits any member of the 
crew with practically no training to make a determination in less 
than two minutes. As yet there is no apparatus of corresponding 
simplicity to estimate the oxygen, but, as we have shown above, it is 
permissible to allow the oxygen to make larger variations in per¬ 
centage than the COj. The oxygen tanks are also positive in their 
action and easy to regulate. 

A submergence controlled by air analyses might be conducted 
somewhat as follows: Every two hotura after closing the hatches 
some officer or member of the crew would make a carbon-dioxide 
determination, using the Higgins-Marriott apparatus. When the 
carbon dioxide had risen to 1 per cent, probably at the end of about 
four hours, one of the soda-lime blowers would be put in operation. 
This would help to remove the odors in the air and diminish the rate 
of accumulation of COj. When the percentage of gas had risen to 
1.5 a second blower would be started and continued in operation 
unless the readings again went below 1 per cent. At about the third 
hour after sealing hatches the contents of one 200-foot oxygen tank 
would be liberated and a new tank opened in about three hours, 
depending on the activity of the crew. The soda-lime cans would 
probably have to be changed every four or five hours, according to 
the results obtained by the analysis of the air. If it had taken, say 
four hours, at the beginning of the submergence for the carbon 
dioxide to increase 1 per cent, it would be fair to assume about this 
same rate of increase toward the end of the submergence and the 
blowers and the admission of oxygen could be stopped this length 
of time before it was intended to come to the surface. If it were 
found that the COj were rising to 3 per cent, the blowers could be 
started again. 

The estimation of hydrogen by means of the Burrell apparatus 
requires only three minutes and is accurate in the hands of anyone 
who has had a little experience. The use of this device will often 
surprise the commanding officer, since it not infrequently will show 
unexpected amounts of hydrogen in the air of the submarine. The 
palladized asbestos hydrogen eliminator is so simple in operation 
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that there is no reason why it should not be exposed to the air from 
the very beginning of the submergence. If checked up carefully by 
the Burrell apparatus, it serves as a rough hydrogen detector, since 
it becomes hotter and hotter as the percentage of hydrogen increases. 

It is interesting to calculate frmn a theoretical standpoint the 
measures of service in an emergency which forces a boat to remain 
submerged for a long time. Naturally there should be an effort to 
limit the production of carbon dioxide and the consumpticm of 
oxygen by having as many of the crew as possible lie down and 
remain quiet. 

It is essential that the commanding officer and a number of his 
staff be kept in an atmosphere containing less than 4 per cent CO^ 
and more than 12 per cent oxygen in order that they may not' suffer 
the mental confusion caused by badly contaminated air. Unless 
there is a small group of men who can think clearly and quickly,, 
mistakes will be made and no one will be able to get the utmost 
benefit from the various measures that may be employed to save the 
lives of the crew. It is hard to conceive of any contigency that 
would require clearer thinking and better judgment. 

It would be difficult but not impossible for one small group of 
men to secure relatively pure air. They could be stationed in one 
compartment with a higher aUotment of soda-lime and oxygen or 
they could be stationed near the exhaust from the soda-lime can and 
near the outlet of the oxygen tank. If this were not feasible, special 
gas masks could be prepared by emptying the submarine respirator 
canisters of their usual contents and refilling them with fresh soda- 
lime granules packed tight and held in position by wire gauze screens. 
One such filling might last 10 to 40 minutes before shortness of breath 
warned that it was time for refilling. If the oxygen in the air were 
getting low, a man wearing such a mask should take a breath of pure 
oxygen from the tank every 2 or 3 minutes. In this manner it might 
be possible for a small group of men to retain their physical and 
mental efficiency unimpaired at a time when the other members of 
the crew were so helpless that they could not be of any service to a 
rescue party of divers. There is probably a period of several hours 
when the men are helpless but are not so far gone that they can not 
be revived by fresh air pumped into the ship. 

There are various measures which will prolong the period of 
survival in such an emergency, but they can not be properly carried 
out unless there is some one on board who understands the principles 
of submarine ventilation and is in fit condition to apply them in¬ 
telligently. Naturally, after an accident every effort would be made 
to bring the ship to the surface and to make the proper use of sub¬ 
marine escape apparatus. In the meantime, in order to limit the 
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production of carbon d|iozide and the consumption of oxygen the 
men should be kept as quiet as possible and all who are not needed 
for work should lie down in their bunks. A man who remains mo¬ 
tionless in bed produces about two-thirds as much CO, as a man 
wandering about the boat. After the air analyses have indicated 
that the CO, has risen above 2 per cent it would be advisable to 
start the soda-lime blowers, and use them in the ordinary manner 
until about two-thirds of the available supply of soda-lime has been 
exhausted. Two-thirds of the oxygen could also be liberated in the 
usual manner. When the CO, rises to 8 per cent some of the air 
might be pumped into a “dirty” bank and fresh air liberated to 
take its place. This process could be repeated until all the fresh air 
had been used. The air in the “ dirty ” banks should be saved, as 
it might be needed again when the CO, in the submarine had risen 
to 5 per cent. Next, the soda-lime which had been apparently ex¬ 
hausted by use on the Sturtevant blowers could be spread on the 
decks and crushed into a dust so that the interiors of the granules 
would be exposed to the air. This ground soda-lime should be 
stirred frequently and it is probable that its efficiency might be in¬ 
creased by sprinkling on it a little water, but not enough to make it 
lumpy. When these measures no longer suffice to prevent distress, 
recourse might be had to gas masks with canisters filled with the 
fresh soda-lime in the manner previously described. There is no 
experimental work on the efficiency of such mask% but on theoretical 
grounds it would seem possible with good soda-lime in the canister 
to survive in an atmosphere containing double the amount of CO, 
that ^uld Idll a man who was not so protected. We know from 
many experiments that an individual who takes an occasional breath 
of pure oxygen can live in an atmosphere which contains only half 
enough oxygen to support life in a man who does not thus augment 
the oxygen inhaled. 

In some accidents on submarines chlorine is formed by the contact 
of salt water with the batteries. It is w%ll to remember that soda 
lime exhausted as far as CO, is concerned will still remove chlorine. 

The question is often asked, “ How long can a given number of 
men survive in a submarine of given air capacity ? ” This is impor¬ 
tant in determining the time at which rescue operations should be 
changed into salvage operations. Such a calculation is difficult if 
not impossible. We can estimate that each man produces on the 
average 0.76 cubic feet of CO, per hour and consumes 0.9 cubic feet 
of oxygen. Knowing the number of the crew and the size of the 
compartment it would be possible to estimate the number of hours 
required to raise the CO, to 6 to 8 per cent, which is probably the 
fatal level, or cause a fall in oxygen to 6 to 8 per cent, which is 
104077—28-6 
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probably the fatal minimum for the gas. There are, however, many 
factors which must be taken into account. We can not always be 
sure how much soda lime, oxygen, and fresh air from the banks is 
available. We can not always be sure as to how many individuals 
have survived. It is quite probable that if 10 men were entrapped 
in one compartment 9 of them might die in three days and 1 
sturdier individual survive for six days. The most important factor, 
however, in determining the period of survival would be the intelli¬ 
gence employed in utilizing the general principles of air purification. 

[End of Part III] 
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PBIKITIVB 8YPHIUS* 

By C. 8. Butlbb, Captain, Medical Corps, United States Navy 

A little book which I have read many times is the translation into 
prose of Fracastoro’s immortal poem entitled “ Syphilis sive morbus 
Gallicus.” Every time I read it I’m reminded of Don Quixote and 
his Squire, Sancho Panza. The Don, as you recall, was constantly 
walking “ in the clouds ” and his low-born Squire, by using some 
inescapable shaft of common sense, was as often engaged in remind¬ 
ing his master of those base degrees by which he, the master, had 
ascended. Many of these shafts never reached the Don at all. Some 
few convinced him that his Squire was right. 

Research in medicine has been so much absorbed in new adventures, 
in discovering new principles, that it has oftentimes failed to listen 
* to that Sancho Panza of our calling, the interesting and enlightening 
history of medicine. Nowhere is the value of the preliminary his¬ 
torical survey more clearly shown than in this very subject of 
syphilis. Had the truths set forth in the above-mentioned poem 
been taken to heart, much of the speculation as to the origin of 
syphilis could have been dispensed with, for he who wrote the poem 
was not only a contemporary of the discoverer of America, but was 
also one of the leading physicians and scientists of his time. He 
was a teacher at the University of Padua in 1602 and we may rest 
assured that he was well in advance of the medical learning and 
teaching of his day. He had seen the great fifteenth century epi¬ 
demic of syphilis reach its apex and decline when in 1530 he wrote, 
after adverting to the view held even at that early date, that syphilis 
was a new world importation into Europe: “No; it is not in this 
manner that the disease has developed itself. Incontestable testimony 
proves that it is not of a strange or foreign origin and that it was not 
necessary to cross the ocean to arrive in our midst.” To deny the 
author the full force of this statement is like denying to any modern 
authority the privilege of an opinion upon that subject about which 
he is best qualified to speak. But the very substance of the poem 
he gave to the world four centuries ago is sufficient to stultify the 
idea of an American origin for lues, because, to a physician, the 
poem bespeaks the medical lore of the 25 centuries preceding. 

Another place where medical history would have stood us in good 
stead in this matter is in the question of yaws-syphilis differentiation. 
Dr. Thomas Sydenham, about 275 years ago, described yaws accurately 
in its symptoms and epidemiology and stated that it was just the 
lues operating in a nonvenereal role. Scores of epidemics of which 
we now have record among primitive peoples, both white and black, 
prove that Sydenham was right. But some medical Don Quixote, 

‘Bead before the District Medical Society, Washington, D. C., Jan. 11, 1928. 
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craving adventure, found a “ mare’s nest ” in this primitive expres¬ 
sion of the old enemy and decided that yaws was a new disease, thus 
putting the master on the defensive, and getting away with the idea 
up to and including the year of our Lord 1927. But truth can wait 
upon that day when the Dons have worked off their superfluous 
energy and are ready to see reason. 

That Fracastoro was conversant with medical thought of his own 
and of ancient times is shown by the fact that he knew that the 
virus of syphilis took some three or four months to manifest its 
symptoms. He thus describes the secondary incubation: 

One of tbe most surprising facts is that, after having contracted the germ of 
the contagion, the victim attacked bj the scourge does not often present any 
lesion that Is well marked before the moon has four times accomplished its 
travels. The disease. In fact, does not show itself at once by accusing i^mptoms ^ 
directly that it has penetrated the organism. For a cmrtain time it broods in 
silence, as if gathering its forces for a more terrible explosion. 

Fracastoro knew and practiced the use of copper salts (Verdigris) 
as astringents for the throat ulcerations of syphilis, and he used 
mercury both by inunction and by fumigation. “As a fact,” he says,, 
“the action of mercury on the scourge is marvelous.” Not only 
was he conversant with the medical views of his own day and of the 
ancients, but he was ambitious to find new remedies. “Under the 
ardent fires of Cancer,” he says, “ in the bosom of an immense sea. 
in which the Chariot of Phebus plunges at the close of day, an island 
extends, narrow and long, which the Spanish navigators were first to 
land upon and in remembrance of their country they called His¬ 
paniola. This land is sown with gold; but that wUch makes a 
greater wealth for it than gold is the precious tree to which the 
natives of the country have given the name Guaiac.” At the time ho 
wrote the little book in question, it is certain that guaiac had been 
in use in syphilis not longer than 606 has been in use with us to-day. 
The Spaniards first came across the guaiac tree {Chuiiacum officmale) 
in Haiti early in the sixteenth century. 

If Fracastoro’s ideas of etiology were a bit “astrological” they 
were, nevertheless, about as good as those which obtained up to tho 
middle of the nineteenth century, when research began to unshackle 
medicine from the thraldom of the past. His ideas of diagnosis,. 
s 3 rmptomatology, and treatment reflect one of the master minds in 
medicine. 

Joseph Wood Krutch, in a remarkable paper entitled “The Para¬ 
dox of Humanism,” published in the December, 1927, number of the^ 
Atlantic Monthly, has shown that the mating habits of the human 
being though often described as “ animal ” are really not so at all, 
but are peculiar to the human animal. The lower animals, in gen¬ 
eral, restrict the mating season to the necessities of species reproduc- 
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tion, while the human being is the only animal “ who loves all the 
year around.” He might truly have said that civilized man is the 
only animal who loves all the year around and who is given to 
sexual debauchery, for he adds: It is also, among anthropologists, 
notoriously ‘ a truism ’ that the more primitive races of men closely 
resemble animals in this respect” 

Venereal diseases have for centuries been known to follow in the 
wake of civilization. Hirsch declares that syphilis appeared in 
America first in the sixteenth century in con^quence of importation 
from Europe; its diffusion there (in America) has followed the track 
of immigration and colonization from east to west. He quotes Jul- 
lien to the effect that the development of syphilis in America affords 
a measure, other things being equal, of the progress of civilization in 
the several parts of that continent. To some region^, which had 
remained a long time remote from traffic, the disease has penetrated 
only in quite recent times, while still others continue exempt to the 
present day (1878). 

African slavery may be said to have begun about 14^, when the 
Portuguese were exploring the west coast of Airica. When Nicholas 
de Ovando was sent out Governor of Haiti in 1502 he found num* 
bers of negroes already there. In 1510 King Ferdinand ordered a 
number of negro slaves to be sent there in order to work the mines. 
It was within 10 years following this date that importation of African 
slaves to the American Colonies began in earnest. 

During the following three centuries many millions of slavey were 
imported into the New World, chiefiy from the coastal African towns 
situated between Senegal on the west and Mozambique on the east 
coast. Europe therefore syphilized this coastal fringe of barbarous 
Africa and then sent this untreated syphilis over in the slave /ships, 
as Sydenham states, under the name of yaws.” 

We have it upon the authority of so good an observer as David 
Livingston, himself a physician (“ The Travels of a Missionary in 
South Africa ”), that the tribes in central Africa which had not had 
communication with the outside world were free from ^q)hilis as late 
as 1854. We know that the /same tribes of which Livingston spoke 
are to-day shot through with it, because when the barbarian takes on 
civilization’s type of sexuality he acquires syphilis, and, as he doesn’t 
treat it, the disease works havoc with him, for his stone-age personal 
habits enable the di/sease to uitilize largely the nonsexual type of 
transfer. Thi/s, in a nutshell, is the way the population of Haiti 
gots its present high incidence of syphilis. Three hundred years of 
the dave trade, 400 years of contact with Europe, and 400 years of no 
treatment for 99 per cent of its population are the causes. 

In the early part of 1924 Admiral Stitt slated the writer for a tour 
of duty, in Haiti, and I confess that I have never contemplated a 
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change of duty with more pleasure than this, because 1 saw in it an 
opportunity either to verify or disprove my own convictions that 
yaws and syphilis are identical, and that, too, in the modem strong¬ 
hold of the so-called yaws. During the three years of my stay in 
Haiti I had the opportunity to visit practically every little village, 
hamlet, and community in the Republic. During all this time the 
Public Health Service of Haiti waiP supplied with a corps of medical 
assistants and hospital corps men from the United States Navy who, 
for thoroughness of work and for the character of support given the 
director of health, left nothing to be desired. There was never any 
clash over the diagnosis of the chief malady we were dealing with. 
We avoided any commitments as to views on etiology by u^ing the 
term “ treponematosis ” to cover the yaws-syphilis group. 

It is not possible in the time at my disposal to give all the reasons 
which confirmed me in the view that yaws is syphilis. In Haiti and 
upon the human being there are a number of separate considerations 
which point certainly to this conclusion. Here I am sp>eaking only 
for myself, but I think I do not exaggerate the matter when I say 
that most of my assistants in the Public Health Service felt tbe same 
way about it. 

Practitioners in civilized communities are not familiar with the 
worst types of untreated syphilis, such as formed the vast majority 
of the cases of the fifteenth century and subsequent epidemics of 
syphilis. The worst types of bone, joint, and infected skin lesions 
were noted. This is just what we see all over Haiti. I dare say very 
few in this audience have ever seen two or three hundred people 
applying at a clinic all infected with syphilis. That was, and is, a 
common experience in Haiti. These people, of all ages, show, some 
one type of lesion, some another, but mostly the worst tertiary skin 
and bone lesions. Now, to pick out from this mass of infected human 
material those showing the minor types which in Washington you 
would call syphilis, and then separate the severe, ulcerative, circinate, 
and papillomatous types and call them yaws, is the queer procedure 
which the “ crack diagnostician ” would have to submit to in Haiti. 
I always felt as if I were deceiving myself when I tried to do it. In 
cooperation with some of my coworkers in Haiti, three or four papers 
have been published dealing with the several features of this vexed 
question and I must refer my hearers to these papers for more 
extended answers to questions. 

In closing my remarks upon primitive syphilis I wish to say that 
in May, 1927, we were favored with a visit to Port au Prince from 
Lieut. Col. Henry J. Nichols, United States Army. The death of 
Colonel Nichols, a short time later, has robbed our profession not 
only of a most kindly gentleman but also of one of its most ardent 
and successful seekers after truth. 
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Colonel Nichols was shown a number of our clinics in operation 
and made inoculations into rabbits of material from both types. He 
seemed to be much impressed with the work of Jahnel and Lange 
using a Panama strain of Treponema fertenue in attempts to inocu¬ 
late general paretics with yaws. In none of their experiments did 
they observe a positive result, but with the yaws virus they succeeded 
in inoculating a nonsyphilitic control man with the disease. 

Colonel Nichols stated that he was almost prepared to accept the 
idea of unity of viruses, and, referring to the work of Ravaut and 
others upon the cerebrospinal fluid changes in primary and secondary 
syphilis, he outlined a series of parallel studies upon the cerebro¬ 
spinal fluids of early yaws cases, and stated that if these showed the 
same findings for yaws as obtained for i^philis, he would be fully 
prepared to accept the unity opinion. These studies are now in 
process of being carried out imder the direction of the present 
director of health of the Republic of Haiti, Commander Kent C. 
Melhorn, United States Navy. 

In this connection it is well to remember, however, that severe 
secondary syphilis is rarely followed by tabes and general paralysis. 
This was noted long ago for Europeans by Fournier. Practically all 
writers upon primitive tropical syphilis have noted the rarity of 
these two recurrences in natives suffering from what is concededly 
syphilis. So that the secondary changes in the cerebrospinal fluid 
of native untreated syphilis may not be the same as those seen in 
Europeans. This is a question which it is hoped the research spoken 
of will disclose. 

XEDICAL ASPECTS OF THE SALVAGE OP THE V. S. SUBXAXIHE ‘'S-4” 
Bj O. H. Mankin, Lieatenant Commander, Medical Corps, United States Nary 

By order of the Secretary of the Navy the last of the members of 
the N-^’s complement were declared officially dead on the 21st of 
December, 1927, and at that time* the operations automatically 
changed from rescue to salvage. This declaration was based mainly, 
of course, on the valiant losing fight and death of Lieutenant Fitch 
and his five fellow occupants of the torpedo room. How long the 
other officers and men survived the collision will never be known. It 
is certain, however, that no signals came from any other part of the 
ship at the time the first diver, Thomas Eadie, C. G. M., walked on 
the deck of the S-4, 22 hours after she was struck. 

On December 31,1927, it was considered advisable that the engine- 
room hatch be opened in order that the divers might gain access to 
the control room to manipulate valves necessary for blowing ballast 
tanks and for such other operations as would be required in prepar¬ 
ing the submarine for unwatering. Accordingly two divers descended 
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to the S-4 and removed the nuts and bolts which held the engine- 
room hatch down. When the king bolt was knocked through into the 
engine room the water ran through the 1^-inch opening at such a 
rate that hammers, chisels, wrenches, and even the diver’s hand were 
drawn toward the opening. This continued for three hours; how 
much longer is not known, because the Falcon was forced to unm oor 
on account of unfavorable weather and could not return for four 
days. During the three-hour period mentioned above no bubbles 
were noted to come out through the opening. 

On January 4, 1928, the engine room hatch was opened and 
divers entered the engine room and found two bodies at the foot of 
the ladder in the space just forward of the engines. A third body 
was found in the forward part of the passageway between the en¬ 
gines. These bodies were passed up the hatch to a diver on the deck 
of the S-4i who secured each separately to body lines passed down 
from the Falcon. Before the divers were brought to the surface the 
bod,ies were hauled up to about 10 feet from the surface and held 
there until the divers were brought on the fantail of the Falcon. 
Then the body lines were passed to a working party in a motor 
launch. The launch moved away from the FcHcorCc side and the 
bodies were taken on board, placed in Stokes stretchers, tagged 
according to the order in which they were removed and the locality 
in which they were found, and covered with clean new canvas. The 
bodies were then taken to the sick bay of the U. S. S. BvshneU where 
they were washed up and placed in new canvas bags, put back in 
the stretchers, secured, then covered with a No. 6 ensign and placed 
under an armed guard on the quarterdeck to await transportation 
to the United States Naval Hospital, Chelsea, Mass., via the regular 
daily return trip of a destroyer from the United States navy yard, 
Boston. 

On January 6, 1928, bodies Nos. 4, 5, 6, and 7 were removed from 
the passageway in the engine room* They were found lying down 
flat on the deck. Two were covered by a piece of canvas which 
proved to be a home-made windsail. 

The divers found the water-tight door between the engine room 
and the central operating compartment tightly dogged and an at¬ 
tempt had apparently been made to improve the fit of the door 
against the flange. A piece of planking and a length of line were 
used for this purpose. Two screw drivers and a few other tools were 
found lying on the deck beneath the door. 

On January 7, bodies Nos. 8, 9, 10, 11, 12, 13, 14, and 15 were 
removed from the engine-room passageway. Body No. 16 was found 
lying over the port-engine clutch. Divers having apparently removed 
all bodies from the engine room now continued back to the motor- 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



Na3 


MANKIN—SALVAGE OF “ S-4 ” 


559 


room door, which was found open. To appreciate the difficulties 
under which the divers had to make their search for bodies and, for 
that matter, do work of any description inside the submarine, one 
must remember that some of the divers were not thoroughly familiar 
with the interior construction of the S-J^ To be sure, the majority 
of them had worked inside the and all of them had been taken 
through the S-6y sister ship of the S-4^ but a considerable length of 
time had passed since the 8-61 had been raised; besides, the 8-61 
and 8-4 differ greatly in their construction. Further, they were not 
m dum;^ diving suits when iniq>ecting the 8-6^ and the 8-6 was prop* 
erly illuminated. In diving on the 8-4 the most powerful diving 
lamps obtainable were used, namely, 1,000 watts, but, even with these, 
the divers could see scarcely more than a foot away in the mur^ 
interior of the submarine. Wreckage increased their difficulties. 

On entering the motor room the divers found body No. 17 lying 
on the deck. An oxygen flask was lying across it. The body was 
sent to the surface. 

On January 11, bodies 18, 19, 20, 21, 22, 28, 24, 25, 26, 27, 28, 29, 
80, 81, and 82 were located and removed. All were lying on deck 
with the exception of No. 82, which was lying on a Gold Medal cot 
just forward of the hand-steering wheel on the port side. It is to 
be noted that an equal number, 16, were found in the engine room 
and motor room. Forty were ^own to have been on board the S-4t 
six were also known to be in the torpedo room, so there were two left 
unaccounted for. They were not found until the 8-4 was in dry dock 
in Boston. 

At this point a word may be said in connection with the cursory 
inspection of the bodies at Provincetown. It was noted that all of 
the bodies were in excellent condition, particularly the first 15. Their 
complexion was ruddy and there was no bloating or discoloration of 
tissues. Several had one or both shoes off. One or two had removed 
their trousers. One officer and two enlisted men each had a raw, 
unpeeled Irish potato in the jumper pocket. One or more bites had 
been taken from the potatoes. 

It is believed that the salt water, temperature 82° to 85° F., was 
responsible for the good condition of the bodies. 

When the torpedo room of the 8-4 was opened in the dry dock 
at the United States navy yard, Boston, the air from that room was 
not particularly bad, and after portable Sturtevant blowers had been 
run for a short time to clear out the compartment, it was possible to 
wter without any difficulty. At the foot of the ladder one man 
was found lying on his back, one hand grasping the handrail of the 
ladder. Another was lying on his back with his head resting in 
the lap of the first man. Moving forward in the passageway the 
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next body found was also that of an enlisted man. The body was 
in a sitting position, leaning against the starboard reserve torpedoes. 
His legs were flexed and his feet were in the passageway. His 
trousers had been removed and were hanging on the ladder. In the 
space just forward of the reserve torpedoes three bodies were 
found, those of Lieutenant Fitch and two enlisted men. Lieutenant 
Fitch’s body was lying on the deck beside a workbench on the 
starboard side, face up, feet forward, his head on his uniform cap. 
He was wearing regulation heavy submarine clothing and a 1923 
Naval Academy class sweater. One galosh had been removed. 

The next body was that of an enlisted man, lying head forward 
and to the port side, face up, and feet toward the body of Lieutenant 
Fitch. He wore submarine clothing and a kapok life jacket. 

The sixth body was also that of an enlisted man and was found 
lying face up, head near the head of the port lower inboard reserve 
torpedo, feet pointing slightly forward and toward the body of 
Lieutenant Fitch. 

These bodies were in good condition considering the lengdi of 
time since death, three months. There was no marked bloating or 
observable disintegration in the parts covered by clothing. The 
hands showed marked shriveling of the skin, of course. The faces, 
particularly aroimd the lips, showed some bloating, and the skin over 
the face showed varying degrees of brownish discoloration. 

In order that the board of line and construction officers might 
be unhampered in their inspection of the interior of the 8-4. it was 
considered advisable that the bodies be prepared for removal and 
placed in spaces out of the way imtil such time as they could be 
removed from the submarine. 

Accordingly, the medical party, under the direction of Lieut. Com¬ 
mander George B. Dowling, Medical Corps, United States Navy, 
wrapped the bodies in oiled sheets and placed them in Stokes 
stretchers, covered them with blankets, securely lashed them in, and 
placed them to one side out of the passageway and then began the 
search for the two bodies as yet unaccounted for. 

One body was found lying over the starboard engine clutch with 
one arm around the clutch-releasing gear and the feet over the edge 
of the floor plates and pointing outboard and downward into the 
bilges. The fortieth and last body was foimd in a sitting position 
outboard of the port high pressure air compressor, on the port motor 
in the motor room. The latter was removed with considerable dif¬ 
ficulty owing to the fact that his feet were locked behind a valve 
wheel, and, further, the opening through which the body had to be 
removed was very small. 

These bodies had the same general appearance of those found in 
the torpedo room. They were handled in the same manner. After 


Digitized by 


Gougle 


Original from i 

UNIVERSITY OF MICHIGAN, 



No. 3 


MANKIN—SALVAGE OF “ S-4 ” 


561 


night) when all visitors were excluded from the navy yard, all eight 
bodies covered by the national flag were removed from the submarine 
and placed in waiting ambulances of the United States naval hos¬ 
pital, Chelsea, Mass., where they were taken for official identification, 
examination, and final disposition. 

OABI OF DITEBS OF TBB U. 8. SUBMARINE “ 8-4 ’* 8AI.VA0S FOBOB 

It may be of interest to state that no diver engaged in active diving 
on the wreck of the S-4 was incapacitated for duty or prevented from 
taking his regular turn by reason of general illness or injury, with 
the exception of F. G. Michaels, C. T. M., United States Navy, whose 
lines became fouled in the wreckage of the S-4^ on the 18th of Decem¬ 
ber, 1927, during almost impossible diving weather, causing him to 
remain on the submarine 3 hours and 20 minutes. 

Even a slight cold is frequently sufficient to cause a diver difficulty 
in taking pressure, because of the congestion and swelling of the 
mucous membrane of the eustachian tube and the consequent trouble 
in equalizing the pressure on the two sides of the membrana tympani. 

On being brought to the surface the divers’ helmet, shoes, and 
weighted belt were removed on deck. The divers were then placed 
in the recompression chamber and the breast plate and diving dress 
removed there. The pressure was then run up to the amount pre¬ 
scribed in the decompression table. Following this the divers were 
decompressed in the usual manner. 

Ideal conditions were present for the development of a host of 
respiratory and ear disabilities. In the salvage of the S-4 the 
temperature of the water ranged from 32° to 37° F. The air sup¬ 
plied the divers was of the same temperature. Divers became 
thoroughly cbdled and sometimes wet through a leaky exhaust valve, 
torn suit, or when an excessive amount of talking was required. 
When talking divers must stop the air flow so that hearing is not 
interfered with. Under these conditions the pressure in the suit 
diminishes and may not be sufficient to prevent a certain amount of 
water entering through the exhaust valve. On being placed under 
pressure in the recompression chamber the body of the diver is 
warmed up. As the pressure is released a marked cooling effect is 
noted and the diver requires additional clothing. On leaving the 
chamber the diver had to walk along an exposed deck and was thus 
subjected to low temperature and bad weather. 

Each diver was given, when placed in the chamber, hot coffee 
and 30 c. c. of alcohol. Warm, dry clothing was provided for the 
divers who had got wet. 

A careful check was kept at all times on the physical condition 
and morale of the divers. Each new diver was given a careful 
physical examination before being permitted to dive, even though 
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his health record showed a recent physical qualification for such 
duty. In addition, the regular divers were examined at intervals. 
Whenever a diver was noted to descend to the wreck in a slow and 
hesitating manner it was evident that he was having difficulty in 
equalizing the pressure on his ear drums and he was examined at 
the first opportunity to determine the cause of this difficulty. 

Each diver was given a piece of chewing gum just before his 
helmet was screwed into position. This was done to increase the 
saliva flow so that swallowing was made easy. Divers were urged 
to clear their ears by swallowing rather than by pressing the nose 
against the bib and blowing. It was felt that the latter was con¬ 
ducive to plugging of the eustachian tube and secondary middle-ear 
affections. 

The personnel, other than divers, suffered from perhaps an in¬ 
creased incidence of respiratory diseases of the milder type—coryza, 
bronchitis, and acute catarrhal fever. There were two cases of 
broncho-pneumonia. 

When the diving operations were over and the S-4. was in the 
dry dock, several cases of acute coryza occurred among the diving 
personnel, the first they had experienced during the rescue and 
salvage work. 

One can not say definitely what factor or factors caused the diving 
personnel to escape respiratory diseases. Their general physical 
make-up was about the same as the other members of the crew. The 
items in which they differed from the others were: 

(a) They were under compressed air in connection with their work 
and decompression. 

(b) They received alcohol after each dive. 

(o) They were more carefully watched for physical deterioration. 

{d) They were given one week’s leave out of every three weeks. 
The others were granted four days’ leave in each calendar month. 

In all other respects their lot was the same. They slept in similar 
quarters. The amount of crowding was the same and the food served 
them was from the same source. 

DITSB8’ AIB SUPPLY 

Weather off Woods End, Cape Cod, during the winter and spring 
months made diving particularly hazardous, not only on account of 
the high velocity winds and rough seas but also as a result of the 
ever present danger of moisture freezing in the divers’ air lines. 
The latter occurred when the temperature of the outside air was well 
about 32° F. Such an occurrence may be well understood when it 
is known that compressed air was furnished to the diving line at 
approximately 150 pounds pressure and reduced at the diver’s control 
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valve to a pressure a pound or two above that of the water where 
the diver was. In the case of a diver on the bottom alongside the 
the pressure necessary was 46 to 48 pounds. The relatively 
lurge expansion of the air and subsequent cooling effect present ideal 
(xmditions for the freezing of moisture in the air supplied the diver, 
particularly if the relative humidity of the air is high. 

The first actual difficulty with air lines freezing was experienced 
around the 1st of January, 1928, when divers reported that the air 
flow was intermittent and that fine snow was blown into the helmet 
at times. An interruption of the air supply is serious at any time 
but is particularly so when divers are working inside a ship. On 
January 3, 1928, Thomas Eadie, G. G. M., United States Navy, re¬ 
ported that while he was in the control room of the S-4 his air 
supply stopped for about two minutes, during which time he re¬ 
traced his steps to the engine-room hatch through which he had 
entered the submarine. This meant passing through an extremely 
narrow passageway in complete darkness. Before he reached the 
hatch his air supply became normal and he completed his dive. 
Divers are aware of the fact that their suits contain a supply of air 
sufficient for about six minutes. Therefore, Eadie, a master diver, 
did not become alarmed; or even inform those on the Falcon^ but 
methodically made his way to a point where he could be hauled to 
the surface in case of need. When Eadie was brought up at the 
completion of his dive, his helmet was examined to find the location 
of the snow and ice deposits. It was found that the most notable 
amount collected in the nonreturn valve which is located in the line 
beyond the diver’s control valve and near the helmet. 

Following this occurrence it was decided to place a helmet over 
the side and lower it to the 100-foot level and supply it with the 
normal flow of air each day before active diving operations were 
begun. In addition, an empty diving dress with helmet, breastplate, 
weighted belt, and diving shoes were placed over the side at the 
regular diving depth and the return of bubbles from both the helmet 
and the inanimate diver, “ Jake,” were observed for a period of time 
before divers were put down to the wreck. While it was realized 
that the relative humidity of the outside air was not a measure of 
the relative humidity of the diving air, it was felt that such a deter¬ 
mination, together with the use of the submerged helmet and the 
dummy diver, would provide an indication as to the probable safety 
of diving operations. 

At this time a proposed remedy for the difficulty was recommended 
to the commander, U. S. Submarine S-^ salvage force. The type 
of air system suggested was as foUows: (a) A separator to remove 
the moisture incident to compression, (&) a volume tank or receiver 
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with a large cooling coil to reduce the temperature and thus cause 
moisture to drop from suspension, and (c) a heating unit to raise the 
temperature and, incidentally, lower the relative humidity. Fur¬ 
ther, the heating would prevent freezing in the diving manifold pass¬ 
ing around the deck house and in the diving hose and helmet con¬ 
nections. {d) The diving manifold to be either lagged or placed 
inside the deck house. 

Meanwhile more and more difficulty was experienced with freezing 
of the air lines. The pressure in the diving manifold was reduced 
from 150 poimds to 100 pounds without appreciable benefit. The 
100 pounds pressure was within the prescribed limits in the Bureau 
of Construction and Repair Manual which requires that an air 
pressure from 30 to 50 poimds over and above the sea pressure be 
maintained on the diving air line. 

On January 17, 1928, the air temperature was 88.5° F., the water 
temperature on the bottom was 38° F., and the relative humidity 
was 64 per cent; still freezing occurred and prevented diving. 

On the following day, with the air temperature 40° F., water 
(bottom) 37° F., and relative humidity 56 per cent, freezing occurred. 

On the succeeding day, with the air temperature 34° F., water 
(bottom) 37° F., and relative humidity 87 per cent, no diving was 
possible on accoimt of air lines freezing. 

Thus diving was prevented either by rough weather or freezing of 
air lines until the Falcon went to the navy yard, Boston, Mass., for 
alterations, which followed the general scheme outlined above. The 
air, after compression, was reduced in temperatm^ to that of the 
circulating water in the cooler, 32° to 35°, and a considerable amount 
of water was thrown out of suspension and drained off. The air was 
then heated to approximately 190° F. and passed to the diving mani¬ 
fold which had been lagged. The temperature in the diving mani¬ 
fold ranged from 160° to 120° F., depending upon the distance from 
the heater. From the manifold the air was taken off by the divers’ 
lines. The air, after passing through 600 feet of diving hose, 100 
feet or more of which was in the water, was reduced in temperature 
to approximately that of the water, and little difficulty was experi- 
enced from fogging. Too much praise can not be given to the techni¬ 
cal skill and professional knowledge of Lieut. W. J. Murphy (CC), 
United States Navy, who did the actual designing and installing of 
the present air-supply system on the Falcon. It had seemed that 
diving operations could no longer be carried out with safety to 
personnel and that work would have to be suspended until spring, 
as has been done in the case of the salvage of the U. S. submarine 
S-61., but the alterations discussed above overcame the matter of 
freezing, and divers stated they had never had such excellent air 
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supplied to them. Diving was continued without interruption, ex¬ 
cept by rough weather, even though at times the air temperature (out¬ 
side) was 14*^ F. and the water temperature on the bottom was as 
low as 32® F. 

A calcium chloride container, through which the air could have 
been passed if it was found that the freezing was not entirely over¬ 
come, was included in the system placed on board the Falcon. For¬ 
tunately, its use was never required. 

COMPBESSED AIB IIJ.NE8S AUONQ THE DIVERS 

There were 10 cases of compressed-air illness as a result of the 566 
dives made in connection with the salvage of the U. S. Submarine 
an incidence of 1.76 per cent. All of these cases were mild, 
although some were troublesome in that in two or three instances 
the patient had to be recompressed in the chamber twice and, in one 
case, three times. 

It was noted that certain men are more susceptible to compressed- 
air illness. Others seem to be almost immune. It was further 
noted that whenever divers were required to do strenuous work on the 
bottom or to prolong the dive beyond the prescribed length of time, 
one hour, cases of this disease were to be expected. 

It was noted, in general, that that part of the body which showed 
the greatest muscular activity was most affected—for example, the 
forearm, where hanunering was required, and the knees, where much 
stooping was called for. 

There were six cases in which the arm or forearm or both were 
affected. In one of these cases the leg also was the seat of pain. 
There was another case in which the back muscles were involved. 
This diver had been doing considerable bending and 6fting. 

There were three cases in which an erythematous maculopapular 
rash was present over the abdomen and back, accompanied by itch¬ 
ing and burning of the affected area. In addition, the pupils pre¬ 
sented an irregular contour. The irregularity of the pupil disap¬ 
peared and the rash began to fade out as soon as the patient was 
put back into the recompression chamber and the pressure run up. 

Sjrmptoms in nearly all cases were relieved at from 15 to 25 pounds 
• (gauge) pressure; but, for purposes of treatment, the pressure was 
run on up to from 50 to 100 pounds, depending upon the severity of 
symptoms. A typical decompression table used in treatment is given 
below. 

The patient is returned to the chamber an hour or two after a dive 
and the regular chamber decompression, complaining of pain in the 
right forearm. The pressure is run up to 50 pounds, although the 
pain is relieved at 15 pounds. The patient breathes a 40 per cent 
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helium mixture for 15 minutes while at 50 pounds. Then the pres¬ 
sure is dropped to 25 pounds through 25 minutes and is held at the 
various pressures as follows: 25 pounds, 10 minutes; 23 pounds, 10 
minutes; 20 poimds, 20 minutes; 18 pounds, 20 minutes; 15 pounds, 
20 minutes; 12 poimds, 20 minutes; 9 pounds, 30 minutes; 6 pounds, 
30 minutes; 4 pounds, 30 minutes, then out of the chamber. In case 
the diver has a return of symptoms he is again returned to the 
chamber, but this time a higher pressure is used, 80 to 100 pounds, 
and then the decompression is carried out in appropriate stages. 

In this connection it appears that it would be desirable to have two 
decompression chambers on such rescue and salvage ships as are built 
in the future or converted for this purpose. There are times when 
the facilities of a single chamber are sorely taxed—^for instance, when, 
during the regular decompression of divers brought from the bot¬ 
tom, it becomes necessary to return others to the chamber for a long- 
drawn-out recompression in the treatment of compressed-air illness. 

Through training divers have become expert in their art, their 
courage is unquestioned, diving equipment has been constantly im¬ 
proved, ships and their salvage material have been rapidly increased 
in efficiency and usefulness, but as yet no feasible method of con¬ 
trolling the elements has been evolved, and this may be found the 
most potent reason for the Navy's failure in its magnificent attempt 
to rescue the six shipmates in the torpedo room of the 


EVEBYDAT PROBLEKB IN OBSTETRICS 

By David S. Hillis, Captain, Medical Corps, United States Naval Reserve 

A very large proportion of pregnancies and labors may and do 
proceed to a successful termination without the need of more assist¬ 
ance than can be rendered by a midwife. It is, however, impossible 
to select these cases in advance, and the mortality and morbidity 
in the smaller number of pathological cases makes it imperative that 
every confinement be regarded as a potential tragedy. There is a 
certain incidence of unavoidable injuries or fatalities to mother 
and child, but the largest number of bad results in obstetrics are 
due to errors in art, principally errors in diagnosis and management 
Correct diagnosis in obstetrics is as fundamental a requirement as 
in any other branch of medicine. Management of the labor case is 
the next most important prerequisite to good results, and this fact 
is seldom emphasized. Obstetric strategy is as important to the 
doctor in charge of a confinement case as is military strategy to 
an officer in charge of troops in the field: Human life is at stake 
in each instance. A correct maneuver made at the wrong time or a 
wrong maneuver at any time may bring disaster. In the labor room 
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or on the field of battle the proper strategy indicates to us what 
to do, when to do it, and how to do it. The doctor who does an 
operation at the wrong time or does one operation when another pro¬ 
cedure should be used may be compared to the military commander 
who makes an attack prematurely or sends his men against an 
impregnable nest of machine guns. 

It requires only a moderate amount of experience to do a low 
forceps operation with everything favorable or a version and extrac¬ 
tion when all conditions are fulfilled; either of these operations 
may result in death or injury to mother or baby in the hands of 
anyone if not done under the most favorable conditions. Intelligent 
management of labor may either avoid operative procedure entirely 
or secure conditions which make a necessary operation comparatively 
safe and easy. The consultant frequently sees cases that have been 
poorly managed; obstetric strategy has been faulty. In many such 
cases the serious outcome could have been avoided if the case had 
been properly managed from the start. When proper management 
is not used the baby may die, because an extraction has been attempted 
as soon as a foot could be reached in a breech delivery, or because 
the heart tones had not been observed in the second stage in a 
normal case, or because a contracted pelvis had not been diagnosed 
before labor. Or a mother will die from hemorrhage or ruptured 
uterus because a forceps was applied through an undilated cervix, 
or because the urine and blood pressure were not watched during 
pregnancy, or even perhaps because the uterus was curetted for 
fever in the puerperium. 

Posterior occiput position stands out prominently in the list of 
conditions in the labor room which contribute to the mortality and 
morbidity of the mother and child. This condition occurs in from 
20 to 30 per cent of vertex presentations and though it is a fact that 
about 80 per cent rotate to the front and deliver spontaneously, the 
remaining 20 per cent present some of the really difficult problems 
in obstetrics, and it is among these cases that the value of the proper 
management of a labor case may be so well demonstrated. It is just 
as important to know when not to interfere in labor as to know what 
to do after it is found that something should be done, and more 
errors are committed by untimely interference than by making a 
wrong choice of operation. An hour’s difference in time alone may 
determine whether the outcome will be a tragedy or a safe, easy 
delivery. 

Labor averages from 50 to 100 per cent longer in posterior occiput 
than in the cases where the small fontanel is anterior to the trans¬ 
verse diameter of the pelvis. The bag of waters often ruptures 
prematurely and the cervix dilates very slowly. Though the pains 
104077—28 - 7 
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may be of normal strength and frequency the cervix is not affected 
in proportion and after hours of labor the mother or baby may show 
signs of exhaustion with the cervix only partly dilated and the head 
still above the ischial spines and not rotated. An extraction with 
forceps under such conditions is always a formidable operation and 
shows a high fetal mortality with a serious maternal morbidity and 
death rate. 

To avoid these results the management of the case begins with an 
early and accurate diagnosis. The patient is told to lie on the side 
toward which the occiput points. She is not allowed to continue 
with her pains until she has reached a point near exhaustion. After 
five or'six hours of labor with no corresponding effect on the cervix 
the patient is given one-sixth of a grain of morphine with one 
two-hundredths of a grain of scopolamin and allowed to sleep or rest 
for several hours. After the effects of the narcotic have worn off 
the pains may return with greater force and it often will be found 
that the cervix has continued to dilate imder the influence of the 
drugs. This device may be repeated once or twice during a long 
labor with benefit. The morpliine seems to have a relaxing effect on 
the cervix, and it is believed to aid in the dilatation, contrary to what 
might be expected. The moii)hine should not be given within three 
or four hours before delivery on account of the danger of morphine 
poisoning in the l)aby. Eveiy effort should be directed toward con¬ 
serving the patient's strength until the cervix is fully dilated, after 
wdiich a spontaneous delivery may occur or the head may be low 
enough to permit a safe delivery with forceps. As long as the bag 
of waters remains intact the baby is comparatively safe. If rectal 
examination is made or the intervals are limited, the patient can 
be carried along with intervals of rest until the delivery can be 
safely accomplished. 

Even after complete dilatation has been secured, the head may be 
arrested in rotation and descent on account of the faulty attitude or 
inefficient pains and here there is need of more patience and, pro¬ 
vided the condition of the mother and child permit, it is best to wait 
longer in order to secure as much rotation as possible before operat¬ 
ing if a spontaneous delivery does not occur. When signs of exhaus¬ 
tion appear, as indicated by a sharp elevation of pulse or rise in 
temperature in the mother or abnormal variations in the fetal heart 
tones, the forceps are indicated. This operation is comparatively 
simple and harmless if properly done with the cervix dilated and the 
head below the ischial spines. With those conditions not present it 
is a difficult and dangerous procedure for both mother and babe even 
in the hands of the most experienced operator. When the small 
fontanel is posterior to the transverse diameter or in that diameter, 
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the head is rotated by hand until.the occiput is anterior or nearly so 
and the blades applied to the sides of the head. Upon the success of 
this rotation depends, to a great ext^t, the amount of injury that 
will be done to the mother or baby, and without it the forceps ex¬ 
traction may be impossible. An accurate diagnosis by means of the 
fontanel or ear is, of course, necessary. 

The head is grasped with one hand in the vagina, the other hand 
making suitable pressure above the symphysis on the brow. In most 
cases some rotation is accomplished with ease but when the hand is 
removed the head returns to its former position before the blades can 
be laid on. This may be prevented by grasping the scalp of the 
baby near the small fontanel with a heavy mouse tooth volselium 
forceps and while an assistant holds the head in position with the 
volselium the blades are applied. After locking the forceps, ex¬ 
amination will often show that the head has rotated still more in the 
grasp of the instrument and that the blades lie properly on the sides 
of the head with the small fontanel anterior. The extraction now is 
as in occiput anterior and with a low head offers little or no difficulty. 

ECLAMPSIA 

The cause of eclampsia is as yet unknown and the results of treat¬ 
ment are still far front satisfactory. There is some difference of 
opinion about the relative merits of so-called conservative treatment 
which attempts to control the disease by medicine, and the radical 
treatment which has for its purpose the prompt termination of the 
pregnancy by one or another operative procedure. The tendency at 
present is more in the direction of the method of Stroganoff, who 
does not induce labor but treats the eclampsia as a medical condition. 
He claims results that are not equaled by any other method so far 
proposed. 

However uncertain the outcome when the convulsions have begun, 
one fact, I believe, has not been sufficiently emphasized, namely, that 
eclampsia is- a preventable disease. The obstetric specialist rarely 
sees an eclampsia among his own patients, for a large part of his 
prenatal work is directed toward its prevention, and he frequently 
finds it necessary to induce labor to circumvent its occurrence. The 
eclampsia occurs among the ignorant cases who have had no prenatal 
care and among the patients of the doctor who has not educated them 
to report to him early and often during pregnancy, or who possibly 
has underestimated the importance of the signs which always precede 
eclampsia. 

Since the mortality of eclampsia after the convulsions have begun 
•s in the neighborhood of 20 per cent, and tlie mortality of the pre- 
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eclamptic state is 0, the best results are obtained in recognizing the 
approach of eclampsia and preventing the onset of convulsions. Al¬ 
most without exception it will be found that one or more of the 
classical symptoms of threatened eclampsia are present in time for 
preventive measures to be instituted. As these symptoms most often 
occur after the period of viability of the child, labor may be induced 
and pregnancy terminated without sacrifice of the life of the baby. 

It must be remembered that any one of the well-known signs 
or symptoms may be the only indication of the oncoming attack and 
that any one, even an elevated blood pressure, may be absent shortly be¬ 
fore the outbreak. Perhaps the most reliable single sign is a rapidly 
rising blood pressure; the next most common symptom is headache: 
eye symptoms, varying from slight dizziness to total blindness, are of 
importance in direct proportion to their severity; epigastric pain is 
less frequent, but, when present, is a sign of the utmost importance; 
edema above the knees is a frequent part of the picture; nausea is 
less common and may be due to other causes; urinary findings are 
important but the absence of albumin in the urine, in the presence 
of one or more of the other symptoms, does not mean that the patient 
is safe from eclampsia and in a fairly large percentage of cases 
albumin is not present until after the first convulsion. 

Management of this condition is comparatively simple and consists 
of rest in bed, nonnitrogenous, salt-free difet, elimination, close ob¬ 
servation of symptoms, especially blood pressure, morphin and %da 
tives as needed, and induction of labor if improvement is not definite 
and satisfactory. 

PLACENTA PREVIA 

No woman should bleed to death in placenta previa. Placenta 
previa carries a maternal mortality of about 80 per cent in imtreated 
cases and from 8 to 20 per cent in treated cases in general practice. 
The death rate in the mothers should not be above 3 per cent. The 
fetal mortality rate is from 4 to 60 per cent and permits no reduc¬ 
tion except at the expense of a higher mortality in the mother 
with any treatment except cesarean section. Certainly a large part 
of the high maternal death rate in this condition is due to improper 
management and ill-advised treatment. The indications are to stop 
the hemorrhage and let the patient deliver spontaneously and the 
most common error is in hastening the delivery, which increases 
enormously tlie danger to the mother in behalf of an often premature 
infant with a very small chance for life at best. There is no dis¬ 
credit attached to losing the baby in placenta previa delivered from 
below. No woman should die of hemorrhage in placenta previa 
after the diagnosis is made. A cardinal principle in the manage- 
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ment is to terminate the case as soon as the diagnosis is established. 
A causeless, painless hemorrhage in the last three months of 
pregnancy is almost diagnostic of placenta previa. 

There are four operations to select from: First, rupture of the 
bag of waters, leaving case to deliver spontaneously; second, 
Braxton-Hicks version, bringing down a leg and leaving case to 
deliver spontaneously; third, colpeurynter, followed by version after 
bag is expelled, if necessary, or leaving case to deliver spontaneously; 
fourth, cesarean section. 

There are two things that should never under any circumstances 
be done: First, any kind of rapid dilatation of the cervix, manual 
dilatation, instrumental dilatation, or cutting operation; second, 
extraction of the baby either with forceps or by traction on a foot. 
Even when the extraction by the breech is easily accomplished with 
the cervix dilated, tear may result with fatal hemorrhage. Packing 
the vagina in placenta previa should be done as an emergency 
measure only. I have not packed a case of placenta previa for 
15 years because nothing can be gained by packing. Time is lost, 
blood is lost, and the dangers of infection increased. 

CHOICE OF OPERATION 

Cesarean section is done only in cases where the baby is alive and 
near term and no vaginal examinatipns or manipulations have been 
made. In competent hands and with properly selected cases the 
maternal mortality should be less than 4 per cent, and the fetal 
about 2 per cent. The objection to the operation is that it leaves 
a scar in the uterus, and it may occasionally be done in cases where 
a simple rupture of the bag of waters would have been sufficient. 

Rupture of the hag of vjotere .—In cases where the placenta is not 
low enough to even partly cover the os that admits one or two 
fingers, a rupture of the bag of waters may permit the head to 
descend enough to press on the placenta and stop the hemorrhage, 
bring on labor, and result in a normal spontaneous delivery. When 
this method is tried, preparations should be made to do a Braxton- 
Hicks version or place a bag if the bleeding does not stop promptly 
after the bag is ruptured. 

The Voorhe^s fta^.-^This method carries a higher mortality for 
the mother and is somewhat less dangerous for the baby than Brax¬ 
ton-Hicks version. It is not used in cases where the patient has 
already suffered a severe loss of blood and may be used in cases 
where Braxton-Hicks version or cesarean section can not be done. 
The bag placed above the placenta stops the hemorrhage, stimulates 
the pains, and if it is large enough is followed immediately by the 
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head which prevents further hemorrhage until the delivery is 
complete. 

The Braxton-Hieks vereion .—^This is the operation par excellence 
in placenta previa for the general practitioner and in emergency 
from the standpoint of the mother. Complete relaxation under anes¬ 
thesia is of prime importance, the head usually being high and 
the fetus movable. Two fingers are gently passed through the cervix 
and the bag of waters ruptured or the placenta bored through if 
it completely covers the os. The head is pushed up and the hand 
on the abdomen brings down the breech, a foot is secured and 
brought through the cervix. Now the patient is safe« provided 
she is allowed to wake up and deliver herself, but the reaction of 
every operator to this situation fills him with the desire to terminate 
the case at once, and obedience to that impulse is what kills tlft 
mother. The experienced operator seats himself at the foot of the 
table or the side of the bed and patiently waits until the pains expel 
the baby. Before the patient wakes from the anesthesia it may be 
necessary to make about a one-half pound traction on the leg to 
control the bleeding. After the pains are well started the bleeding 
will be controlled by the advancing fetal body and traction will 
not be needed. Care is taken not to tear the cervix, in extracting 
the after-coming head, and there is no need for hurry. If bleeding 
occurs after delivery the patient is given one or two ampules of 
pituitrin and, if necessary, the placenta removed manually and the 
uterus packed with 6 to 12 yards of gauze, one-half yard wide. 
If the cervix has not been torn, the postpartum bleeding may not 
occur at all or will promptly be controlled by pituitrin. 


AVIATIOK GOGGLES: THEIB EPFECT OK YISIOK 

By J. B. PoppsN, Lieutenant Commander^ Medical Corps, United States Navy 

The excessive wind incident to flying requires that the eyes be 
shielded by protective devices. The tendency in commercial craft 
is toward inclosed cabins in which the pilot as well as the passengers 
are inclosed in compartments with windows and wind shields. In 
certain types of military craft, particularly in transport planes, the 
same thing is tine. But in the great majority of planes used for 
military purposes, range of visibility, ease of control, and maneuver¬ 
ability require that the protection take the form of small wind 
shields and goggles. The former are most commonly transparent 
baffles which divert wind blasts from the pilot’s head and face with 
a minimum of head resistance and destruction of stream line. Per¬ 
formance of the plane is reduced by provision for comfort of the 
pilot. 
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Wind shields are absolutely necessary in high-speed combat and 
pursuit planes, because if the head were directly exposed to the 
more than 200 miles per hour air speed of the slip stream it is 
questionable if the muscles of the neck could support it. Movement 
of the head would certainly be restricted sufficiently to interfere 
seriously with the execution of the mission. 

Goggles, on the other hand, afford considerable protection if 
properly made and introduce no. additional reduction in the per¬ 
formance of the plane. They do not restrict the field of vision 
nor distort the image. The development of goggles has progressed 
with the development of aviation to such an extent that the specifica¬ 
tions for new goggles are restrictive and exacting to a degree—and 
properly so. Goggles recently adopted by our Bureau of Aeronautics, 
described and illustrated by Davis (1), are the product of months 
of experiment and considerable expense. They embody the very best 
principles and promise to be the most satisfactory yet devised. 

The problems confronting those charged with construction of 
goggles range from composite physiognpmy, through metallurgy, 
heat conduction, ventilation by exhaust, and direction of stream, to 
refractive index of transparent media and the vicissitudes of lens 
grinding. 

Briefly, the requirements for goggles are: (1) No limitation of 
the field of vision, (2) no distortion of vision, (3) a proper fitting 
to prevent leaks, (4) comfort, (5) elimination of materials apt to 
cause injury in case of crash (2). It is not the purpose of this short 
paper to discuss in detail these requirements. 

Distortion of vision by goggles includes not only reduction of 
visual acuity but loss of ocular poise, depth perception, or muscular 
strength as well. There are two possibilities. Goggles may distort 
vision immediately they are put on or they may produce defect 
after continued wearing. 

It has been demonstrated that poorly fitting goggles which are 
not carefully decentered will disturb poise even to the extent of two 
or more diopters of hyperphoria after continuous wearing for six 
or eight hours, and that this disturbance lasts for a considerable 
period of time. In an effort to determine to what extent vision was 
distorted immediately after putting on service types of goggles, one 
himdred aviators were examined, first without goggles and then 
with their goggles. 

The pilots were instructed to bring with them when they reported 
for their annual physical examination the goggles which they habit¬ 
ually wore. In a few cases pilots brought more than one pair, in 
which case each pair of goggles has been included as a separate 
examination in this series. 
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Each pilot was examined with and without goggles. The exami¬ 
nations made were for (1) visual acuity, (2) depth perception, (3) 
Maddox rod screen test at 6 meters, (4) Maddox rod screen test at 
33 centimeters, and (5) prism divergence. The foUowing analysis 
is taken from the findings in the 100 aviators thus examined: 

The goggles examined divided themselves into three typ^ The 
first type, known in this analysis as type A, are known as the “ pas¬ 
senger type.” The lenses are plain, flat, colorless glass mounted on 
rims backed by fur or chenille. This type is the one most commonly 
used for average flying and is issued to students for preliminary 
instruction. They do not conform to the best principles, in that 
there is no attempt to decenter the lenses, and are of rather rigid 
outline, preventing adjustment to individual variations of physiog¬ 
nomy. However, they are found to be very satisfactory for ordi¬ 
nary service flying and are preferred by many to goggles which are 
better in principle. 

Type B of this series is known as the “ pilot type.” They are the 
type usually known as the “ gogglette ” and consist of plain glass 
lenses curved to conform to the lateral curve of the face, so that they 
are decentered for the lateral fields of vision. They are mounted on 
rigid frames joined by a nose piece adjustable for interpupillary 
distance. The rims are very rigid and are backed by rubber cushions, 
either pneumatic or sponge. They are equipped for ventilation. 
Two types of lenses were found in type B. One, known as type B-1, 
is plain cylindrical in which the vertical plane is straight, the hori¬ 
zontal plane curved to conform to the arc of ocular rotation. The 
goggles of type B-2 are equipped with the meniscus type of lens, in 
which the vertical as well as the horizontal plime is curved to conform 
to the arc of ocular rotation. These lenses are carefully decentered 
to avoid spherical aberration at all angles of the visual axes. The 
analysis brought out that there was some variation in the amount 
of distortion produced by the different types, as will be indicated 
under the separate headings. 

Instructions to the examinees were couched to preclude any infer¬ 
ence that the goggles either distorted or improved vision. The 
general attitude toward the examination indicated a conviction that 
goggles were a considerable handicap, as was particularly apparent 
in the case of those who brought more than one pair to see which 
was the worse.” Because of this attitude there was a definite increase 
in effort and attention in the tests with goggles. 

The routine of that part of the examination included in this anal¬ 
ysis was as follows: Depth perception without goggles; with goggles; 
visual acuity, Maddox rod screen test at 6 meters and 33 centimeters, 
prism divergence, and visual acuity without goggles; Maddox rod 
screen test at 6 meters and 33 centimeters, prism divergence, and 
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visoal acuity with goggles. All examinations were made by the 
same observer. 

Without including the detailed recapitulation of the findings they 
will first be analyzed according to the separate functions examined 
and then generalizations enumerated in s concluding discussion. 

VISUAIi ACUITY 

The analysis shows very little effect upon vision. Of the 200 eyes 
examined, 42, or 21 per cent, showed slight improvement in vision. 
The least improvement was fr<»n 20/15 minus 1 to 20/15, and the 
greatest from 20/15 to 20/10. Thirty, or 15 per cent, showed reduc¬ 
tion in visual acuity. The least impairment was from.20/15 to 20/15 
minus 1; the great^ from 20/15 to 20/20. The outstanding finding 
is that in no case did the goggles produce disqualifying degrees of 
visual acuity in eyes which had acceptable acuity without goggles. 

There was very little difference in the effect of the different types 
of goggles as indicated by the following table: 


Tabu I .—Effect of gogglee on vlaual acuity 



Vision 1 

improved 

Vision 

decreased 

Vision 

nnaflected 

Total 

Type A. 

1 30 

Per cent 
25.5 1 

18 

Per cent 
15.2 

70 

! 

Percent ' 
59.3 

118 

Type B-1. 

5 

14.3 

5 

14.3 1 

25 

71.4 

135 

Ty^ B-2. 

7 

14.9 

7 

14.9 

33 

70.2 

147 

Total. 

42 

21 

•30 

15.0 

128 

04 

200 


1 Odd numbers due to one pair of goggles, including type B~1 before one eye and type B-2 before the other. 


DEPTH FERCEFnON 

There was practically no effect on depth perception. Forty-nine 
cases showed impairment by an average of 6.6 millimeters. Thirty- 
nine showed improvement by an average of 5.6 millimeters. Neither 
was there a marked difference between types of goggles as shown in 
Table n. 


Table II .—Effect of goggles on depth perception 



Impairment 

Improvement 

Type 

Number 
of cases 

Per cent 

Average 

impair¬ 

ment 

Number 
of cases 

Per cent 

Average 

improve¬ 

ment 

A. 

31 

52.6 

mm, 

6.4 

19 

32.2 

mm, 

5.3 

B-1. 

8 

44.4 

8.9 

9 

50.0 

6.2 

b-2.... 

10 

43.5 

5.4 

11 

47.8 

5.7 

Total. 

49 

49 

6.6 

39 

39 

5.6 
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In only five cases was the reading increased to disqualifying figure, 
becoming 34, 40, 26, 49, and 44 millimeters, respectively. In one 
case a disqualifying average of 30 millimeters was reduced to 12 
millimeters by wearing a pair of type A goggles. 

It is impossible to explain improvement in depth perception except 
by more careful attention while wearing goggles and the fact that 
readings with goggles were always taken after the examination with¬ 
out goggles, thus insuring greater familiarity with the technique of 
the test. 


LATERAL BALANCE AT 6 METERS 

There was ^>o indication that goggles produce any marked altera¬ 
tion of lateral poise at 6 meters. In no case was a disqualifying 
amount of esophoria or exophoria produced by either type of goggles. 

There seems to be a difference in the types of goggles tested as 
regards the tendency to produce a relative esophoria or exophoria. 
This is shown graphically in Table III. Relative esophoria includes 
cases in which an existing exophoria was reduced as well as those in 
which an esophoria was increased. Relative exophoria has an anal¬ 
ogous significance. In no case did this relative change exceed two 
prism diopters. 


Tablb III. — Effect of ffofffflea on lateral ialanoe 


Type 

Relative esophoria 

No effect 

Relative exophoria 

2 diopters 

1 diopter 

1 diopter 

!2diopten 

1 

A. 

Percent 

6.1 

6.6 

0 

Per cent 

27.1 

11.1 
13.0 

Percent 

44 

44.4 

17.5 

Percent 
23.8 
27.7 
62.1 

i 

Per ettA 

0 

11.1 

17.4 


B-2. 



The inference to be drawn is that there is a definite tendency to 
the production of a relative exophoria by type B-2 as compared to 
types A and B-1 in which there is no constant tendency. The cor¬ 
rect explanation, however, lies in the absence in tlie decentered lenses 
of type B of the esophoria caused by the refraction of the two flat 
lenses in type A which usually have an angular relationship which 
produces mesial refraction and therefore ocular convergence for 
parallel rays. 

HYPERPHORIA 

It was not demonstrated that goggles produced vertical imbalance 
to any appreciable degree. Disqualifying degrees of hyperphoria 
developed in only four cases, amounting to 1, 1, 1.25, and 1.3<' 
diopters, respectively. 
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An interesting finding was the fact that of the 68 cases in which 
the goggles changed the findings, 48 caused a relative left hyper¬ 
phoria as compared to the 20 cases in which the tendency was toward 
relative right hyperphoria. This may be significant as explanatory 
of the preponderance of left hyperphoria over right hyperphoria so 
often found and which appeared in this series. While 43 of the 
cases showed left hyperphoria (without goggles) only 21 showed 
right hyperphoria. 

LATBBAl. BALANCE AT 88 CENTIMETEBS 

There was a definite tendency to increase the exophoria at 33 
centimeters. In 27 cases the exophoria was reduced an average of 
2.7 diopters, and in 56 cases it was increased an average of 2.8 
diopters. In 17 cases the exophoria was increased beyond allow¬ 
able limits. This effect was least in type B-2, 47.9 per cent, as com¬ 
pared to 52.5 ^r cent in type A and 77.8 per cent in type B-1. 

The explanation lies in the greater decentering in type B-2. As 
the decentering decreases there will be increasing refraction in the 
two lenses causing an apparent proximation of the object light and 
greater relative exophoria. 

PRISU DIVEROENCE 

In no case was the prism divergence altered to disqualifying de¬ 
gree. Taken as a whole, the series indicated no| significant changes. 
In 33 cases the prism divergence was reduced. In 35 it was un¬ 
changed and in 32 it was increased. 

However, analysis indicates that there is considerable difference 
between ty}>es of goggles. 


Table IV .—Effect of goggles on prism divergence 


Type 

Decreased 

Unchanged 

Increased 

Type A. 

Per cent 
39.0 
22.2 
26.0 

Per cent 
39.0 
33.3 
26.0 

Per cent 
22.0 
44.6 
48.0 

Ty^ B-1. 

B-2.. 



'^e indication is that the decentered lenses in type B have a definite 
tendency to increase prism divergence. This conforms to the prin¬ 
ciples involved. The divergence produced by the rotary prisms 
will be augmented by the flat lenses because of the prismatic action 
of the lenses themselves. This effect being removed by decentering 
the lenses of the goggles, there will be greater opportunity of in¬ 
creasing prism divergence by increasing effort. Thus the analysis 
discloses that pilots wearing type B lenses are able to preserve or 
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increase their diverging power to a greater degree than those wear¬ 
ing type A goggles. 

Aside from the definite indication that service types of goggles 
produce little or no distortion of vision, the outstanding finding 
in this analysis is the demonstration that curving the lenses to con¬ 
form to the arc of ocular rotation is decidedly advantageous. The 
effect of thus preserving the right angle of incidence of the line of 
vision at all angles produces relief of esophoria at 6 meters, less 
increase of exophoria at 33 centimeters, and less reduction of prism 
divergence. 

SUMHART 

1. One hundred naval aviators and aviation pilots were examined 
with and without the goggles which they habitually wore in flying. 

2. They were examined as to visual acuity, depth perception, 
Maddox rod screen test at 6 meters and 33 centimeters, and prism 
divergence. 

3. Practically no distortion of vision is produced by wearing three 
types of service goggles. 

4. Decentered lenses are a distinct advantage. 

BERBBiraBS 

(1) Davis, R. G.: Aviation Hygiene, Nav. Med. Bnl., 25, 4, p. 832. 

(2) Bauer, L. H.: Aviation Medldne, 1926, p. 156. 


HTPERPHOBIA 

By J. D. Benjamin, Lieutenant, Medical Corps, United States Navy 

Prior to the use of the strict physical examination for aviation, 
the word hyperphoria was seldom used by laymen or medical men, 
except by those specializing in eye work. There was little use for 
the term. Hyperphoria did not and does not, to any great extent, 
handicap any layman in any pursuit in which he may be engaged. 
Eye examiners seldom search for this condition and it is little known 
or understood by medical men. 

During the World War aviation began to come into its own by 
reason of the advantage gained by the side having the superior air 
force. Hence medical men began to study aviation and succeeded 
in convincing the military authorities that aviation was a medical 
as well as a mechanical problem. Because acuteness of vision plays 
such an important part in flying, the eye came in for special atten¬ 
tion. It was soon seen that normal visual acuity, that is, ability to 
read the 20/20 line, was not all that was necessary. The muscles of 
the eye were found to be important. As a logical sequence, hyper¬ 
phoria began to have great importance attached to it. 
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Hyperphoria is defined by DeSchweinitz as “a tending of the 
yisoal line of one eye (right or left) in a direction above its fellow, 
constituting, as the case may be, right or left hyperphoria.’’ It is 
found by placing a rotary prism and a Maddox rod before the non¬ 
sighting eye of the subject and, with both eyes open, having him 
look at a small light at a distance of 20 feet. He will then see the 
light with the sighting eye and will see a line in the horizontal posi¬ 
tion with the other eye. He is then told to make the line cut the 
light or pass through the center of it. This is done by turning the 
thtunbscrew which is attached to the rotary prism. The amount 
he turns the prism is recorded on the scale. If the scale records more 
than 0.75, or more than three-fourths of a diopter, he is considered 
disqualified for aviation. In other words, he is not believed to be 
a safe risk but is considered a potential crash. 

Why should hyperphoria by its presence make one consider an 
aviator a potential crash? To quote from Bauer: 

One of the first things we most know when we find a defect of muscle bal¬ 
ance is the strength of the opposing group of muscles. Of all the conditlcms 
met, hyperphoria is the most serious, for we have here no opposing group of 
muscles. Consequently, it is believed that a hyperphoria of more than 0.5 
diopters should disqualify except in the case of a trained fiyer, when a defect 
of one diopter may be accepted. 

During the first four years in which the prescribed physical exami¬ 
nation now in use in the United States Navy for aviation was in 
effect more than 0.5 of a diopter of hyperphoria disqualified. For the 
last year this has been modified to the extent that more than 0.75 
diopter of hyperphoria is necessary to disqualify, except that in the 
case of qualified flyers one diopter will be allowed. 

That hyperphoria is so common among aviators as facts and fig¬ 
ures prove it to be, is surprising. Aviators are picked physical 
specimens. They are as nearly perfect physically as frequent physi¬ 
cal examinations and corrective measures can make them. Weeding 
out processes are constantly in effect to discard the physically unfit. 
Hence its presence can hardly be laid to poor physique. 

As the Manual of the Medical Department of the United States 
Navy prescribes that three-fourths diopter of hyperphoria disquali¬ 
fies, it becomes the duty of flight surgeons to disqualify prospective 
aviators that otherwise appear to be very desirable types. Let us 
take a typical case. The student has never heard of hyperphoria. 
He has had no difficulty heretofore in passing any physical test. He 
has never worn glasses. His eyes have never bothered him in any 
way. Hence, he begins to wonder what it is all about. He questions 
the flight surgeons. He consults oculists and eye specialists on the 
outside (civilian life) and is told by them that his vision is perfect. 
It usually is, so far as reading 20/20 is concerned. 
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There is very little to be found in the literature regarding hyper¬ 
phoria, An article by F. E. Woodruff, which appeared in the No¬ 
vember, 1926, issue of the American Journal of Ophthalmology, 
showing the comparative frequency of hyperphoria among people 
being refracted, is quoted in part below, aiter which will be shown 
the relative frequency of hyperphoria among prospective student 
aviators and aviators in the United States Navy. 

Woodruff said: 

In order that I might have some idea of the frequency with which hyper, 
phorla was found and corrected by the ordering of correcting prisms I asked 
three or four of our leading opticians to select from their last thousand pre¬ 
scriptions those which called for prisms base up or down. 

One optician reported 7 prescriptions out of 1,000; another reported 9 prescrip, 
tions out of 1,000; the third reported 24 prescriptions of out 1,000. 

Out of 1.000 prescriptions from my own files, taken alphabetically, there are 
19 cases of vertical muscle imbalance. 

For distance and reading in those not presbyopes there are four cases of right 
hyperphoria and five of left hyperphoria. For reading among presbyopes there 
are three cases of loft hyperphoria. For distance use only there is one case of 
left hyperphoria. For distance and reading In presbyopes there are four cases 
of left hyperphoria and two of right hyperphoria. 

Thoiington says under the heading of hyperphoria: “ In the consideration of 
vertical diplopia, which is always a condition of crossed diplopia, never homony¬ 
mous diplopia, the eye which is deviated upward is spoken of as the hyperi>horic 
eye.” 

Since a homonymous diplopia is produced by trouble in the external recti or 
the superior or inferior obliques and hyperphoria is, according to Thorington, 
always a heteronymous diplopia and the levators and the depressors are the 
muscles involved, we are forced to the conclusion that hyperphoria is the result 
of impaired functions in the superior or inferior recti or in both a superior and 
an inferior rectus. 

In order that there may be uniformity in classification I have put the entire 
prism ovtT the right eye in these prescriptions and find that there are four cases 
requiring prisms only. 

There are 8 eases of hyperphoria among hyperopes. 

There are 3 cases of hyperphoria in hyperopic astigmatism. 

Then' are 29 case of hyperphoria in compound hyperopic astigmatism. 

There are no cases in myopia. 

There is 1 ease of hyperphoria in myopic astigmatism. 

There are 3 eases of hyperphoria in compound myopic astigmatism. 

There are 8 cases of hyperphoria in mixed astigmatism. 

In placing all of the prisms over the left eye the classification is about the 
same. 

There are 3 cases of hyperphoria with prisms only. 

There are 10 cases of hypi'rphoria in hyperopia. 

Tliere are o cases of hyperphoria in hyperopic astigmatism. 

ThcTc are 30 cases of liyperphoria in compound hyperopic astigmatism 

There are no cases of hyperphoria in myopia. 

There is 1 case of hyix^rphoria in myopic astigmatism. 

There are 3 cases of hyperphoria in compound myopic astigmatism. 
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There are 4 cases of hyperphoria In mixed astigmatism. 

The ntimber of cases of compound hyperopic astigmatism is largely in excess. 
In fact, these cases outnumber all of the others combined. This fact 1 am 
unable to explain. 

From the above facts it will be seen that the cases of hyperphoria 
ran from seven-tenths of 1 per cent to 8 per cent, or an average of 
about 2 per cent. This compares favorably with the figures given 
below, which show that 2V^ per cent of aviators were found to have 
disqualifying amounts of hyperphoria. 

Pensacola is the beginn,ing point for all naval and marine aviators, 
for here they get their training and go through the stages of pro¬ 
spective student, student aviator, and, finally, qualified naval aviator. 
Since late in the year 1922, when aviation physical examination 
Form No. 1 was adopted, file records of all officers and men under¬ 
going aviat^ion training have been kept. Also copies of forms sent 
from other stations and forms made on qualified aviators are on 
file. Two different groups of these forms have been examined. 
These forms, as has been said, comprise prospective student aviators 
who never reached Pensacola, student aviators, and aviators. These 
examinations have been sent in from all parts of the Navy and the 
examinations represent the combined work of all the flight surgeons 
of the Navy and some of the Army. Hence allowance must be made 
for inaccuracy. Some flight surgeons are more lenient than others 
and allow all border-Une cases to pass. Others are more strict and 
will reject all cases in which there is any question of doubt. 

In the first group examined, out of 724 forms of physical exami¬ 
nations, 294 showed hyperphoria in some amount or other. That 
constitutes 40 per cent of the number examined. The low percentage 
of disqualifying cases is due to the fact that these people had been 
examined before. Any cases having disqualifying hyperphoria on 
original examination were eliminated before reaching this station. 

The scale on the rotary prism whereby the hyperphoria is recorded 
is gauged only in diopters. The distance, when the pointer is between 
diopters, must be judged by the naked eye unless one uses a magnify¬ 
ing glass. This is of some help but is not an absolutely accurate 
method. Where a fraction of a diopter is concerned it is not easy 
to say whether it is 0.50 or 0.60. A scale more delicate than the 
present one should be devised. Preferably it should record in tenths 
of a diopter. It has been tlie writer’s policy in making this test to 
give the aviator the benefit of the doubt if the scale records close to 
0.75, providing, of course, that the aviator shows no marked deviation 
from normal in any of the other eye tests. (It must be added that 
since writing this article a scale has been devised which is more deli- 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



582 


BENJAMIN—HYPERPHOBIA 


Vol. XXVI 


cate than the one mentioned above, and hence more accurate, but it 
is not available for the writer’s use.) 

In this second group of examinations, 2,404 examination forms 
were gone over and checked. These represent physical examinations 
of 1,345 officers and 606 enlisted men, or a total of 1,951 people 
examined. As has been said before, these forms comprised all groups. 
Of this number approximately 40 per cent again showed some amount 
of hyperphoria. Out of 2,4^ forms, 1,409, or 58.6 per cent, failed 
to show any hyperphoria. In 21, or 0.9 per cent, of the forms no 
record was made of an examination for hyperphoria. Left hyper¬ 
phoria occurred in almost twice as many cases as right hyperphoria, 
there being 624 cases of left hyperphoria and 350 cases of right 
hyperphoria. In other words, 25.9 per cent of all examinations 
showed left hyperphoria and 14.6 per cent showed right hyperphoria. 

It has been previously stated that more than 0.75 diopter of hyper¬ 
phoria disqualifies for naval aviation students. In this group of 
1,951 students and aviators, 49, or 2V^ per cent, had more than the 
allowed amount and hence were disqualified. .Out of the 2,404 exami¬ 
nation forms, 54, or 2.2 per cent, showed disqualifying amounts. 

It must be i*eniembered that some aviators were examined more 
than once; in fact, this group showed five reexaminations. The 
highest .amount of hyperphoria recorded was 6 diopters. This 
appeared in only one case. Then 3.5 diopters was found in 1 case; 
3 in 2 cases; 2.25 in 1 case, 2 in 5 cases; 1.75 in 2 cases; 1.5 in 10 
cases; 1.25 in 3 cases; and 1 in 23 cases. In addition to th^ dis¬ 
qualified cases, 39 other people showed 0.75 diopter. These 39 are 
2 per cent of the total examined. This amount added to the 2^ 
per cent disqualified would make approximately 4^4 per cent of 
the cases who had either border-line or disqualifying amounts of 
h 3 ’^perphoria. 

Is hyperphoria variable? That is, is it present at all times in 
a Imown subject or does it appear and then disappear, to appear 
again? From the forms on file here it appeal’s that it is variable. 
They show that it can vary from zero to 1.5 diopters in the same 
subject. Numerous examinations made by the same and by different 
flight surgeons over a period of three years show its presence at times 
and its absence at others in the same aviator. One classic case on file 
had a variation of 0.75 to 1.5 diopters. He was so anxious to fly 
tliat he underwent hospitalization for 77 days to overcome the hyper¬ 
phoria. At the end of the hospital treatment he showed zero hyper¬ 
phoria. He returned to flying and the hyperphoria soon became 
manifest, but he was allowed to fly and is still flying. Incidentally, 
he is considered an excellent pilot. 

Doe.s hyperphoria vary as to the side, in other words, does a per¬ 
son having left hyperphoria always have left hyperphoria, or does 
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it sometimes become right? To show how left and right h 3 rper- 
phoria is determined let us quote from the Manual of the Medical 
Department, United States Navy: “The number of prism diopters 
read from the scale is recorded as right hyperphoria if the prism is 
base down before the right eye or base up before the left. It is 
recorded as left hyperphoria if the prism is base up before the right 
eye or base down before the left.” In this series of 2,404 examina¬ 
tions, 21 cases, or nine-tenths of 1 per cent showed left hyperphoria 
at one time and right hyperphoria at another. There are so few 
cases showing this changing hyperphoria that it is possible the mis¬ 
takes may have been made by the examiners. 

The factor of age seems to have nothing to do with the subject. 
From the examination of the charts it does not seem to appear any 
more frequently in older aviators than in younger ones. If 
anything, it is more pronounced in the younger ones. Of course, 
this is readily answered by saying that the older ones are not still 
in aviation if they have disqualifying hyperphoria. But many of the 
older aviators are still flying if the hyperphoria in their case is not 
of a degree marked enough to disqualify. The ones with hyper¬ 
phoria over the limit are of course out of aviation. 

The question as to whether small amounts of hyperphoria might 
be fatal to an aviator was considered. The physical examination 
forms of 27 aviators who have since been killed in crashes were 
examined. Of these 27 aviators, 9 failed to show hyperphoria at 
any time and the other 18 showed it in small amounts, never over 
0.6 diopter. Thus it can be said that small amounts have no effect 
on flying. 

What is the cause of hyperphoria ? Duane says: 

Hyperphoria In a great many instances Is caused by paresis, or at least In¬ 
sufficiency, of one of the elevator or depressor muscles of the eye. In this case 
the deviation of its evidences (vertical diplopia, etc.), increase and decrease 
characteristically in looking in some particular direction of the gaze. Hyper¬ 
phoria of high degree and real vertical squint (hypertropia and hypotropia) 
are almost always of this origin, being, therefore, noncomitant deviations. 

In some cases, even when thus originating, a hyperphoria or vertical squint 
may become nearly comitant by virtue of consecutive contracture of the oppo¬ 
nents of the paretic muscles. 

In a few instances with very high degree of hyperphoria a true vertical 
squint may be truly comitant from the start—i. e., we can find no evidence of 
insufficiency of any elevator or depressor muscle. Hyperphorias of low degree 
are usually comitant. 

Some cases of hyperphoria seem to be spasmodic in origin, changing rapidly, 
and lasting only a short time. Sometimes a spasmodic hyperphoria of this sort 
seems to be due in some way to accommodative action, since it disappears 
apparently as the result of the correction of a refractive error. In most cases 
hjrperphoria once developed lasts indefinitely. It does not, as a rule, tend to 
Increase, except In the form due to marked paralysis of an elevator or de- 
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pressor where the deriation is often exaggerated as time goes on, either by 
secondary contracture of the opposing muscles or because the paretic eye 
Rxes and the sound eye hence deviates excessively. 

De Schweinitz says: 

Whether the hyperphoria is due to overaction or underaction of one or other 
set of muscles may be determined by examining the rotations of the eyes. 
Excessive upward rotation would naturally indicate overaction of the eleva¬ 
tors of the hj'peiphoric eye, and excessive downward rotation overaction of 
the depressors. Deficient upward or downward rotation would indicate 
underaction of the vertical muscles, and in these circumstances diplopia is 
readily elicited, as it is in paretic conditions, by carryng the test light in the 
direction of the action of the affected muscle. Hyperphoria usually does not 
tend to increase, and therefore binocular fixation is usually retained, and it is 
comparatively rare for hyperphoria to pass into hypertropia. 

Full correction of hyperopia disturbs the relative range of accommodation 
and convergence and may cause exophoria (convergence-insuflaciency—relative 
iiisufliciency of the interni, according to Risley). The same condition Is seen 
in myopes who do not use glasses at close ranges and in presbyopes whose 
reading glasses are too strong. Suitable glasses, or a modification of the glasses, 
and sometimes exercises with prisms, will relieve the condition. 

To quote further from De Schweinitz regarding the relative fre¬ 
quency of hyperphoria, he says: 

Faulty directing powx'r of the rectal muscles (hyperphoria) is usually stated 
to be the least common of the anomalies (eye-muscle defects), but is much more 
frequent than was once supposed, and according to Hansell and Reber will 
be found in one-third of the cases of refractive anomalies. Many of these 
liyperphorias, however, are temporary in character and require no treatment 
except correction of the refraction and any underlying constitutional condi¬ 
tion. The power of hyp(‘rphoria in causing asthenopic symptoms is of para¬ 
mount importance, and, according to Steubens, its rdle in disturbing the action 
of the lateral muscles is significant. 

Symptoms ,—None of the cases in this series complained of any 
symptoms. This may have been due to the fact that they were 
either aviators or prospective aviators and were anxious to continue 
fiying, hence made no complaints. De Schweinitz classifies the 
symptoms under two classes, viz., ocular and general. Headache, 
vertigo, insomnia, and reflex neurosis seem to be most often noticed. 
He says in part: 

Many instances of remarkable nervous disturbances are associated with 
heteroi)horia, especially hyi)erphoria (as w’ell as with refractive eiTor) and 
cure will often follow the relief of the ocular difticulty. Unfortunately, tbe 
w^hole matter has not always escaped exaggeration. 

Duane cites four symptoms as pronounced in all classes of hyper¬ 
phoria, as follows: 

(1) Diplopia, (2) peculiar attitude of head often resulting in torticollis. <3) 
amblyopia, t4) reflex symptoms induced by the effort made to correct the 
deviation. 
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He says: 

The most marked and disagreeable symptoms are found In hyperphoria and 
In divergence—^Insufficiency. In these conditions the symptoms are usually the 
most troublesome In distant vision. 

Treatment .—^The first thing seems to be to look after the general 
health of the patient. Diseased tonsils should be removed. Bad 
teeth looked to and taken care of, as well as any general systemic 
condition. This precaution seems hardly necessary in aviation, 
however, as aviators undergo a very strict physical examination each 
January. De Schweinitz says again: 

The author has foiled to observe relief In hyperphoria from prismatic exer¬ 
cises, but Savage’s method has received the commendation of many competent 
observers, and should be tried. ♦ • • In permanent latent deviations of 
the vertical muscles (right or left hyperphoria) the defect is often quite small, 
and usually not above 4* or 6°; hence prisms may readily be ordered for 
continuous use and combined with the lenses which correct the refractive 
error, forming a prlsmosphere. If, for example, there is right hyperphoria of 
2°, a 2“ prism base down before the right eye corrects the difficulty, or, what 
is equivalent, the prism may be divided between the two eyes, i. e., 1® base 
down before the right and 1® base up before the left It is safe to correct 
very trifling errors in the vertical muscles either with prisms or by decenter¬ 
ing the correcting lens to an equivalent degree, providing these errors are still 
maintained after continuous use of glasses which neutralize the refractive 
error. 

Duane says: 

I>eviations of low degree may be corrected by prisms worn constantly, either 
alone or combined with the glass correcting the refraction. This is most 
serviceable in hyperphoria. • • * In hyperphoria, if noncomitant, we pro¬ 

ceed according to the rules laid down for operative interference in paretic 
deviations. In a comltant hyperphoria the most successful operation is a 
tenotomy of the superior rectus, which should never be pushed so far as to 
cause the muscle to be paretic or so far as to produce even a moderate over- 
correction. 

SUMMARY 

Hyperphoria in small amounts is much more common than is ordi¬ 
narily supposed, occurring in about 40 per cent of healthy adults. 
It occurs in large enough amounts to cause rejection for aviation in 
about 21/^ per cent of healthy adults. 

Hyperphoria varies in amount, probably being infiuenced by 
fatigue, rest, diet, and general conditions of health. It is question¬ 
able whether it varies from side to side; that is, right to left and 
vice versa. Not enough cases show this condition to make the fact 
certain. Hyperphoria in small, amounts seem to have no bearing on 
fatal accidents in aviation. Age has no effect on hyperphoria. Left 
hyperphoria is nearly twice as common as right hyperphoria. 
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The symptoms amount to little or nothing in all cases seen in 
this series, although from the writings of others hyperphoria would 
seem to be a possible cause of vague cases of migraine and other 
nervous disturbances. There is no treatment necessary when the 
hyperphoria occurs only in small amounts. In large amounts prisms 
seem to help, and in very severe cases tenotomy has been recom¬ 
mended. This last, however, is a very radical procedure and should 
be used only as a last resort and after expert advice. 
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PEEPABATION OF PATIENTS FOB FUNCTIONAL TESTS* 

By P. F. Dickens, Lieutenant, Medical Corps, United States Navy 

Many functional tests have fallen into disrepute because sufficient 
care and supervision are not exercised in preparing the patient for 
them. If the test is to be of value to the clinician, it is essential 
that the patient receive preparation, and that this be the standard 
preparation upon which the test was originally based. This fact 
holds true for nearly all functional tests, and especially true for 
chemical analysis of the blood. No clinician at present would 
attempt to hazard a diagnosis on many patients without having 
previously analyzed the functional tests done. These tests are of 
value only if performed under uniform conditions, otherwise they are 
a menace, leading to wrong conclusions or to a false sense of security. 
It is essential that we have some idea of the functional capacity of 
an organ before a correct conclusion may be reached as to its ability 
to “ carry on.” 

It is best to choose that test which puts some strain upon the organ 
under obsetwation, in order to obtain more accurate knowledge of 
its reserve power. The functional tests do not make a diagnosis for 
the clinician as to the type of underlying pathology in the organ, 
and the biochemist can only state that, at the time the test was per- 
foi-med, certain substances in certain definite quantities were present. 
It must be emphasized that the laboratorj'^ can only report findings 
and the best results can be oljtained when the laboratory and clinician 
work in collaboration. It is an untenable undertaking for the bio¬ 
chemist to make a pathological diagnosis in most instances, except 
by inference. The result of a functional test is a symptom for the 

' Head at the faculty meeting, United States Medical School, Washington, D. C. 
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clinician to take into consideration in arriving at a diagnosis, and 
he should not allow himself to be stampeded into this diagnosis by 
the laboratory. 

It is the purpose of this paper to point out to the clinician that, 
if results of any value are to be obtained from most functional tests 
and biochemical examinations, it is necessary that the test be per¬ 
formed on material obtained under standard conditions, and that 
these results must be interpreted in connection with the symptoms 
presmit Lastly, let us add that, if fimctional tests are performed 
and material obtained for examination under uniform conditions, 
the value of these tests immediately becomes apparent. This is be¬ 
lieved to be the reason why certain tests are held of value in some 
clinics while (he same tests are in disrepute in others. 

The method of preparing the patient or of obtaining material 
for examination in a few of the more common teste or examinations 
follows: 

KIDNEY FUNCTION TESTS 

Moaenthal teat 

(1) Patient to receive the usual diet on the day of the test, also 
the day before the test. 

(2) Patient to empty bladder immediately before breakfast (8 
a. m.) day of test. (This to be discarded.) 

(3) Collect specimens at 10 a. m., 12 noon., 2 p. m., 4 p. m., 
7 p. m., and 10 p. m. Each specimen to be collected in a separate 
container, properly labeled with the hour of collection. 

Nom—^The 10 p. m. specimen must not be collected less than three hours 
after the evening meal has begun. 

(4) Collect all urine from 10 p. m. to 8 a. m. the following morning. 
This specimen to be in a separate container and labeled “ 8 a. m. 
specimen.” 

Concentration teat 

(1) Patient to receive no fluids following the evening meal before 
the test and no food between meals until the test is finished. No 
fluid during test. 

(2) 8 a. m. (day of test); Have patient empty bladder. (This to 
be discarded.) Collect urine in separate containers every three 
hours thereafter xmtil night—^that is, at 11 a. m., 2 p. m., 5 p. ra., 
and 8 p. m. These containers to be labeled with the collection hour. 
Then collect all urine from 8 p. m. to 8 a. m. next morning, this 
collection to be made in one container and labeled “Overnight 
specimen.” 

(3) 8 a. m., breakfast (day of test) : Dry cereal with sugar, sirup, 
or honey (no milk); one egg; toast or bread with butter. 
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(4) 12 noon, dinner (day of test): Roast beef, steak, or chops; 
potatoes (boiled, baked, or riced); bread and butter; jam. 

(5) 5 p. m., supper (day of test): Two eggs; bread and butter: 
jam. 

Dilution test 

(1) 8 a. m. (day of test): Have patient empty bladder (this to be 
discarded), and give 1,500 c. c. of water to drink. This water to be 
consumed within 30 minutes. 

(2) Collect urine in separate containers at 8.30—9—9.30—10— 
10.30—11—11.30 a. m., and 12 noon, eight specimens in all. Each 
labeled with the collection hour. Collect all urine from 12 noon to 
8 a. m. next morning in one container labeled “Noon to 8 a. m. 
specimen.’’ 

(3) Omit breakfast. 

(4) For dinner and supper give the routine nephritic diet or the 
diet to which the patient has been accustomed. 

(5) Permit one glass of water after supper. 

PherwilsvlphxmepMhalem test 

Intmvenous injection .—(1) Patient to receive 400 c. c. of water 30 
minutes before intravenous injection. 

(2) Patient to empty bladder just before the dye injection. Tliis 
specimen to be labeled “ Urine for control ” and sent to the laboratory. 

(3) Inject with a small syringe exactly 1 c. c. of the dye. 

Collection of urime .—(1) If the appearance time is not wanted, 

collect specimens of urine in 15, 30, and 60 minute periods after the 
injection of the dye. Collecting in separate containers, labeled 
“ 15, 30, and 60 minute specimens,” respectively. 

(2) Should the appearance time be desired, the patient is to be 
catheterized, catheter remaining in place and emptying into a test 
tube containing 1 c. c. of a 10 per cent sodium hydroxide solution. 
The first pink color that remains permanent for 30 seconds denotes 
the appearance time. This catheterized urine is to be saved and 
added to the specimen labeled “ 15-minute specimen.” 

(3) Should the patient be unable to void at the specified time he 
should be catheterized. 

Ureteral catheterization. —(1) Inject the dye after the catheters are 
in place. 

(2) Specimens should be carefully collected and each should 
designate the kidney from which obtained. 

(3) Appearance time may be obtained as above. 

Intramuscular injection. —(1) Patient to empty bladder before 

injection of the dye. This specimen to be labeled “Urine for con¬ 
trol ” and sent to the laboratory. 
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(2) Patient to receive 400 to 500 c. c. of water to drink immediately 
before injection. 

(3) Inject into the lumbar muscle exactly 1 c. c. of the dye. 

(4) Allow 10 minutes for the absorption of the dye. The first 
specimen is to be collected 1 hour and 10 minutes after the injection, 
and the second specimen 2 hours and 10 minutes after the injection. 
These specimens to be labeled “First and second hour specimens,” 
respectively. 

(5) If the appearance time is desired, the same procedure may be 
employed as under Intravenous injection, paragraph 1 (Collection 
of urine). The catheterized specimen so obtain is to be added to the 
first-hour specimen. 

Normal values. —Intravenous injection: Normal appearance time, 
4 to 6 minutes; normal elimination, 35 to 40 per cent during first 15 
minutes; 15 to 25 per cent during second 15 minutes; 10 to 20 per 
cent during second 30 minutes. Total for 30 minutes, 50 to 65 per 
cent; total for 60 minutes, 60 to 85 per cent. 

Intramuscular injection: Normal appearance time, 10 to 15 min¬ 
utes ; normal elimination, 40 to 60 per cent during first hour, 10 to 25 
per cent during second hour. Total for 2 hours, 60 to 75 per cent. 

GASTRIC ANALYSIS 

Specimens are usually received in separate containers labeled 
“ Fasting content (residuum)” and “ Ewald test meal.” 

Methods for collection of gastric analysis specimens 

Notb.—P atient to receive a light meal at 7 p. m.. to which are added a few 
raisins or three prunes, and to receive no further liquids or solids until comple¬ 
tion of the test. 

(1) Collection of residmum the following morning at 9 a. m. —(a) 
Pass “ Behfuss tube ” (precautions reference swallowing saliva). 

(6) Completely empty stomach of residuum. 

(c) It is not necessary or desirable to remove the tube. 

(d) Following the above procedure give the test meal: Dry toast 
(2 pieces), 35 grams; water (2 glasses), 400 c. c. 

(e) Completely empty the stomach one hour after the last intake 
of food (test meal). 

(/) To empty the stomach completely it is necessary to place the 
patient in five positions: 

1. Patient on back. 

2. Patient on right side. 

3. Patient on left side. 

4. Patient on stomach. 

5. Knee-chest position. 
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As a check to see if the stomach is empty, have the patient sit 
upright and manipulate the stomach for 5 minutes and remove 
contents. 

(2) Fractional a/rudygia .—^Fifteen minutes after the last intake of 
food (test meal), and at 15-minute intervals thereafter, remove not 
less than 10 c. c. of material each time. Keep each specimen separate 
and mark specimens No. 1, 2, 3, etc. Continue to obtain specimens 
every 15 minutes for two hours or until stomach is empty. 

Norm—^Force air (10 c. c.) through the tube into the stomach after each 
sample Is withdrawn. 


LIVES FUNCTION TEST 

Bromsvlphodein teat 

The test is based on the rate of excretion by the liver of the dye in¬ 
jected into the blood stream. 

(1) Weigh the patient and calculate the dosage of dye on the 
basis of 2 milligrams per kilogram of body weight. The body weight 
in pounds divided by 55 will give the exact quantity in cubic centi¬ 
meters of the 5 per cent solution required. 

(2) Inject dye slowly from a sterile syringe directly into arm vein, 
taking care that no leakage occurs outside the vein. 

(3) Withdraw, preferably from the opposite arm, samples of blood 
(5 to 10 c. c.) 5 and 30 minutes after the injection, using a dry syringe 
and test tube. 

(4) The average amount of dye present after five minutes in indi¬ 
viduals without liver disease has been found to be 35 per cent, the 
amount varying between 20 and 50 per cent. After 30 minutes there 
should be no dye present, or only a faint trace. Any retention of dye 
above 50 per cent after five minutes, or presence of any dye after 30 
minutes, is indication of hepatic disease. 

PROCEDURE FOR SUGAR TOLERANCE TEST 

KxtXiarCs method 

(1) Patient to have a light supper the evening preceding day of 
test, with nothing to eat after 7 p. m. 

(2) Breakfast at 8 a. m. as follows: 1 piece bread, 3 inches squai'e; 
1 egg; 1 cup water (nothing more). 

(3) Blood sugar control to be taken at 9.30 a. m. 

(4) Carbohydrate ingestion to be given at 10 a. m., as follows: 
Patient to get 1.75 grams of glucose per kilogram of body weight in 
sufficient water to make a 50 per cent solution, or in 300 c. c. of black 
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coffee. (A little lemon juice may be added to the aqueous solution 
for palatability.) 

(5) Blood sugar to be taken on the following hours: 10.30—11— 
12—1, and every hour thereafter until the normal level has been 
reached as determined by the 9.30 a. m. control. The -patierd ehovld 
home nothing to ecet v/rdU the ward haw heen notified by the Iciboratory. 

(6) A 24-hour specimen of urine is to be collected and sent to the 
laboratory the day before the test is to be made. 

(7) A second ^-hour urine specimen is to be collected the day of 
the test as follows: Patient voids at time the blood sugar coqtrol is 
taken (9.30 a. m.); all urine up to 10.30 a. m. is voided into a sepa¬ 
rate container, and brought to the laboratory at time for taking the 
second blood specimen (10.30 a. m.); hourly specimens of urine are 
collected and brought to the laboratory when reporting for blood 
collections as above (11 a. m.—12 noon, etc.). After the last blood 
specimen is taken the urine is voided and saved up to 9.30 a. m. the 
following morning. 


OBTAINING FECES FOR OCCULT BLOOD TEST 

To check results showing a positive occult blood in stools it i^ 
desirable that the patient receive the following: 

(1) Administer 5 gTam^ of charcoal in capsules. 

(2) Begin a meat-free diet. 

(3) Have patient cease brushing his teeth until test is completed. 

(4) Have patient take care not to swallow blood from gum 
margins. 

(5) Collect the specimen following the passage of charcoal and 
send to the laboratory for examination. 

Alternate method 

Should the patient receive a gastrointestinal series of examinations 
by X ray, he may be placed on a meat-free diet and advised against 
the brushing of his teeth at the time the barium is administered. 
Collect the stool after the barium has passed and send to the labora¬ 
tory for examination. 

EFFUSIONS 
(Synovial fluids, etc.) 

Becent literature would indicate that in noninfective effusions the 
sugar content of the effusion parallels that of the blood. In infective 
effusions the sugar content is low. 
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Procedure 

(1) Collect 10 c. c. of effusion in an oxalate-free flask. 

(2) Collect 10 c. c. of venous blood (oxalated) at the same time for 
use as a control. 

(3) Sufficient synovial fluid for an albumin determination should 
be forwarded to the laboratory with the specimen for the sugar 
determination. 

(4) Mo^t surgeons require that a cell count be done on all effusions. 

SnOAB AND CHLOBIDE DETERMINATION ON SPINAL FLUID 

Procedure 

At least 5 c. c. of the spinal fluid (blood free) should be collected 
(after a 12 to 14 hour fast) in a clean, dry test tube and forwarded 
to the laboratory for this test. 

PREPARATION OF PATIENT FOR DETERMINATION OF BASAL METABOLISM 

Basal metabolism is the minimal heat production measured 12 to 
18 hours after ingesting food and with the patient at complete 
muscular rest 

To prepare the patient for the test the following technique is 
advijsed: 

(1) On the day preceding the test the subject should have a light 
supper and retire early in order to be thoroughly rested in the 
morning. 

(2) On the morning of the test the patient remains in bed until 
brought to the metabolism room, breakfast being withheld. 

(8) The subject should defecate and urinate, if possible, before 
coming to the metabolism room. 

(4) The patient should be brought to the metabolism room on a 
wheel chair or litter. 

(5) The patient should rest quietly for one-half hour before begin¬ 
ning the test, conver^tion being avoided during this period. 

iTderpretation of report 

(1) The basal metabolic rate is increased chiefly in hyperthyroidism, 
leukemia, and primary or secondary anemia when the Hb. is below 
20 per cent. Also by fever, chills, ingestion of food, dyspnea, over¬ 
feeding, and muscular effort. 

(2) It is depressed in hypothyroidism and by undemutrition and 
starvation. 
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(3) Pituitary disease may either increase or decrease the rate; 
hypopituitarism with obesity depressing the rate, while that type 
of pituitary disease with glycosuria increases the rate. 

BLOOD CHEMISTRT 

Requesting Hood work 

Blood watches are detailed from the personnel at the United States 
Naval Medical School, and are on duty at 7.80 a. m. on the specified 
days (Monday, Wednesday, and Friday). 

Bequests for routine blood work on bed patients should be at the 
United States Naval Medical School (laboratory of clinical chem¬ 
istry) by 4 p. m., or not later than 4.30 p. m., of the day preceding, 
i. e., Saturday, Tuesday, and Thursday. This enables the laboratory 
and blood watch to estimate the apparatus necessary for the morning 
collection. 

Patients other than bed patients should be at the United States 
Naval Medical School (laboratory of clinical chemistry) by 7.30 
a. m. on Monday, Wednesday, and Friday. 

When telephoning the medical school regarding blood chemistry, 
call laboratory of clinical chemistry, extension No. 20. 

Time of taking Hood {after 12 to H hov/r fast) 

It is quite essential that specimens be secured under as uniform 
conditions as possible. Fairly constant results are obtained by tak¬ 
ing the blood in the morning before breakfast—that is, after a 12 
to 14 hour fast, and before any food has been taken. 

Taking the blood specimen early in the morning permits the 
analysis the same day, which is quite necessary in the case of most 
determinations. 

Method of taking Hood specimens 

(1) Lithium oxalate solution .—^The procedure followed by this 
laboratory in preparing fiasks containing lithium oxalate for speci¬ 
men collecting is as follows: 

A 2 per cent aqueous solution of lithium oxalate is prepared. 
(One c.c.of this contains 20 mgms. of the salt.) This is kept in a 
drop-bottle fitted with a calibrated dropper which delivers 20 drops 
to the c. c. of the solution. (Each drop represents 1 mgm. of the 
salt.) 

Twelve drops of this 2 per cent solution (representing 10+ mgms.) 
added to 50 c. c. Erlenmeyer fiasks. These flasks are placed in 
an oven and the solution evaporated to dryness. The dried salt is 
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broken loose from the flasks with a stirring rod, and the flasks stop¬ 
pered with rubber stoppers. They are now ready for use. 

(2) Routine hlood cheirdstTy. —^Ten c. c. of blood is drawn into a 
large glass syringe and immediately transferred to a 50 c. c. Erlen- 
meyer flask containing either 20 mgms. of potassium oxalate or 10 
mgms. of lithium oxalate. (The latter is used by this laboratory.) 
The blood should be mixed at once with the oxalate by giving the 
flask a gentle rotary motion. 

Note,—^P otassium oxalate tends to give precipitates with uric acid. Au excess 
of oxalate interferes with the tungstic acid precipitation of the proteins. 

(3) Blood sugar8. —Five c. c. of blood is drawn when this test 
alone is requested. The same method is employed as under (2) for 
blood chemistry. 

(4) Cholesterol. —Three to five c. c. of blood is drawn and trans¬ 
ferred to a flask containing the oxalate when this test is requested 
alone. When requested in connection with a routine blood chemistry 
in which 10 c. c. of blood has been taken, no extra blood need be 
drawn. 

(6) Specicd tests on hlood serum {do not oxcdate). —^The following 
are special tests upon the blood serum: (a) Calcium, {b) phosphorus 
(inorganic), (c) Van den Bergh (qualitative and quantitative), (rf) 
icterus index (when requested in connection with a Van den Bergh 
no extra blood need be taken), (e) bromsulphalein (5 .and 30 minute 
specimens are to be taken). . 

Note.—^T en c. c. of blood is drawn for these tests and transferred to a cen¬ 
trifuge tube, oxalate-free. 

(6) Plasma CO^ cornhirdng poweroxygen,., and carbon monoxide 
blood conierd. —^Ten c. c. of blood is drawn under oil for these tests, 
as follows: 

Three to five c. c. of liquid petrolatum is drawn into a 20 c. c. glass 
syringe through a short length (5 to 6 inches) of small rubber tubing. 
The tubing is then clamped off with a hemostat so that the oil is 
retained. Kemove the tubing from the syringe and transfer to a 
centrifuge tube containing the oxalate and 2 to 3 c. c. of liquid 
petrolatum. 

A needle is fitted to the syringe and the desired amount of blood 
is drawn by venous puncture. Remove the needle and attach syringe 
to the rubber tubing, release the hemostat and expel the blood slowly 
into the centrifuge tube, making sure that the end of the tubing is 
under the oil. Stir immediately to oxalate the blood. 

BLOOD CHEMISTRY ESTIMATIONS 

(1) Routine blood chemistry estimations. —^When a routine blood 
chemistry is requested it shall consist of the foUowing estimations: 
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(a) Nonprotein nitrogen. 

(b) Urea nitrogen. 

(c) Uric acid. 

{d) Creatinine. 

(e) Sugar. 

If) Chlorides. 

(2) Blood sttgar estimoHon .—When the blood sugar alone is 
wanted it is requested on the blank as ** Sugar.” 

(3) Special estimaUona .—Special estimations are requested by 
name and are as follows: 

(a) Plasma COj combining power. 

(b) Cholesterol. 

(o) Calcium. 

(d) Phosphorus (inorganic). 

(s) Bromosulphalein. 

(/) Van den Bergh (qualitative and quantitative). 

{g) Icterus index. 

(A) Carbon monoxide blood content. 

(i) Oxygen blood content. 

Notb.— In the case of not sulficient blond being submitted for a complete 
routine chemistry, the following routine has been adopted; First in importance, 
non inrotein nitrogen, uric acid. Second in importance, urea nitrogen, sugars. 
Third In Importance, creatinine, chlorides. 

Should the NPN be within normal limits or only slightly above, 
sugars may be estimated in place of the urea. 

Should the NPN be exceptionally high, the creatinine estimation 
should be made in place of the urea. 

DERMATITIS EXPOLIATIYA DITE TO THE ABSFEEHAMIHES 

With Repobt or Cases 

By G. H. Labson, Lieutenant, Medical Corps, United States Navy 

Arsenic is widely u§ed in medicine and is one of the drugs most 
frequently employed with suicidal or homicidal intent. Its detection 
is comparatively easy if suspected and its antidote has been found 
simple of administration. However, the symptomatology of arsenic- 
poisoning is protean in its manifestations and, in many cases, the 
condition has been unsuspected until too late for the institution of 
beneficial treatment. Because of this fact this paper is written in an 
endeavor to stimulate careful observation and, especially, careful 
attention to previous medication history. 

When the acute type of arsenical poisoning appears it is usually 
after the administration of large doses, given therapeutically or for 
ulterior purposes. The symptoms can not be said to be typical, but 
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the main complaint is usually referable, at first, to the gastrointesti¬ 
nal tract and, later, to the central nervous system, either of which 
complaints may predominate and thus classify the condition as to 
type. Many organs of the body may be involved—^brain, liver, kid¬ 
neys, heart, or skin—all often showing very marked congestive or 
destructive changes, depending upon the amount of absorption that 
has occurred. 

In certain criminal cases arsenic may be administered in varying 
dosage over long periods of time and produce no outstanding symp¬ 
tom except a gradual depression of the vital forces and eventual 
death. Patients have been known to absorb sufficient arsenic from 
wall paper to produce serious poisoning. In these types and in other 
long-standing or chronic cases the peripheral nerves, skin, and 
mucous membranes suffer most. Wrist-drop, trophic ulcers, and 
skin lesions are prominent manifestations, as in the case of poisoning 
by some other heavy metals. It is of utmost importance that we 
recognize the condition and begin active treatment at once, more 
especially because of idiosyncrasies and peculiarly selective action 
on different tissues of different individuals, in order to prevent per¬ 
manent damage. Where formerly all arsenic-poisoning cases were 
treated by neutralizing the arsenic in the gastrointestinal tract 
(usually only that in the stomach) by the administration of the 
freshly jjrepared hydrated sesquioxid of iron and magnesium oxid, 
washing out the stomach, and, thereafter, potassium iodide, elimina¬ 
tion, and ‘‘ watchful waiting,” we now use a specific (12). 

In the consideration of arsenical poisoning by means of that form 
of arsenic contained in the prej^arations used in the treatment of 
syplulis there are many factors which do not appear when arsenic 
is administered for other medicinal purposes. Two of these factors, 
and probably the most important of all, are idiosyncrasy and cumu¬ 
lative action. It would appear that cumulation should not be given 
tlie grave consideration once accorded it; for, if cumulation is a 
property of arsenic, then no credence can be placed on the well- 
authenticated statements of the existence of the “arsenic eaters” of 
the Tyrol. 

Those who have observed cases of arsenical poisoning know that 
the patient will tolerate well several injections of large doses and 
then suddenly exhibit symptoms of poisoning even when the dose 
has been reduced. This may be due to the fact that maximal dosage 
is employed and saturation is the aim, in an endeavor to overwhelm 
tlie invader with minimal damage to its host. The rate of elimina¬ 
tion of arsenic from the body is as varied as the symptoms are 
pro(ean. It has been found by Hill (1) in the urine 80 days after 
ingestion and by Young (2) in the bones six months after termina¬ 
tion of treatment. 
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In the cases to be reported here the gastrointestinal symptoms 
were entirely absent. This has been explained by the fact that 
parenteral medication was employed and, further, that in those 
preparations in which the arsenic trioxid is not released but the 
arsenic is held safely and firmly in combination, the rate of excretion 
by the bowel is very slow. Only two preparations were employed— 
arsphenamine, with a margin of safety or ratio of 17, and neo- 
arsphenamine, with a ratib of 28 (3). Because of the absence of 
intestinal symptoms, which are the first to appear when the metal 
arsenic is the responsible agent, it becomes more difficult of recogni¬ 
tion and it is of the greatest importance that the patient receiving 
arsenicals be examined with care before each injection. This may 
be appreciated more readily when it is noted that in one of our 
cases the poisoning was fatal in 36 hours after receiving approxi¬ 
mately two-thirds of the usual dose of neoarsphenamine at his sec¬ 
ond injection, in spite of active treatment with sodium thiosulphate 
and means of stimulation and elimination. 

The classification of the reactions following the administration of 
arsenicals in the treatment of syphilis is extremely difficult. Almost 
anything may happen. Klauder (4) outlines two groupings under 
the cutaneous reactions; “ Erythemosquamous and vasomotor.” The 
types of involvement are legion. Among the skin lesions are men¬ 
tioned, Herxheimer reaction; purpura; herpes zoster; pigmentations; 
fixed eruptions; erythematous, scaly macules; sparse, diffuse, or uni¬ 
versal er 3 dhema; vesicular, papular, or bullous eruptions; papular 
syphilid; psoriasis-like and pemphigoid eruptions; lichen planus¬ 
like, pityriasis rosea, seborreic dermatitis, and papular eczema; 
h}q)erkeratosis, hyperhydrosis, and erythromelalgia. These types 
very clearly show that the toxic effects of arsenicals may be as varied 
as the localization and effect of the spirochete itself, and there may 
be a close connection between these facts. Miller (5) states that 
“seborrheic dermatitis seems to predispose to postarsphenamine 
eruptions and sodium thiosulphate intravenously and orally greatly 
shortens the course of these eruptions.” Klauder (4) says that, in 
his experience, a large percentage of dermatitis exfoliativa is due to 
faulty venipuncture with deposition of the drug outside of the vein 
and resultant local reaction. We have noted frequent depositions of 
the solutions outside of the veins without the production of any but 
local reactions. The statistics from Brazil (Araujo) (7) report two 
deaths in 308,185 injections and would seem to make accidents after 
arsphenamine a negligible factor. No mention is made of mild or 
moderate reactions. 

E. Bruusgaard (6) states that jaundice due to arsphenamine is 
rare and can often be ascribed to the syphilis or intercurrent disease. 
He has had isolated cases arising in the course of secondary syphilis 
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before the advent of arsphenamine in the treatment, which now 
would be ascribed to arsenic. It has been our experience that the 
differential diagnosis of jaundice due to syphilis and that due to 
arsenic or cholangitis may be made in the following way: When due 
to catarrhal inflammation no rentgenological shadow will be seen 
after visualizing dye, but in jaundice due to liver-cell damage by 
syphilis a distinct cholecystogram is the rule after the administration 
of sodium tetraiodophenolphthalein. In cholangitis the Van den 
Bergh test shows the direct reaction; in arsenic poisoning this reac¬ 
tion is diphasic. The jaundice produced by antiluetic treatment with 
arsenic responds quickly to sodium thiosulphate medication (13), 
but that caused by catarrhal inflammation or syphilis is not affected 
by this treatment. The case reports briefly cited here contain no 
instance of jaundice despite the fact that in several of them the toxic 
symptoms were severe and one was fatal. Mitchell (7) mentions 
the reactions appearing most frequently as icterus, neuritis, purpura, 
and dermatitis exfoliativa. This has not been the case in our experi¬ 
ence, where the latter two were encountered to the exclusion of the 
former. 

There is some question as to the role that mercury plays in pro¬ 
ducing poisoning or accentuating the arsenical reaction, according 
to Turner (8), who states: “There is seemingly little doubt, etc., 
• * and quotes Lloyd and Gardener, Koelsch, and Ilhoefer, 

and others to substantiate this contention. This is difficult of refuta¬ 
tion because of the similarity of certain symptoms when heavy metal 
poisoning has occurred; however, it is doubtful if mercury, per se, 
by mouth or intramuscularly, produces skin lesions of any type even 
though fatal poisoning with this metal has resulted. Haskell, Hen¬ 
derson, and Hamilton (10), in an experimental study of mercurial 
poisoning, come to the conclusion that sodium thiosulphate is inef¬ 
fective in combating this condition when the mercury has entered 
the blood stream in lethal dosage. We have used potassium iodide, 
mercury, and bismuth in safety when arsenicals would produce a 
dermatitis and, conversely, in one case we were unable to use bis¬ 
muth because of the production of a dermatitis by this metal. We 
eventually gave neoarsphenamine followed by sodium thiosulphate 
(vide infra). Miller (5) states “further treatment should be with 
mercury and the iodides only.” He fails to mention or consider bis¬ 
muth, and even though this had been mentioned as alternative treat¬ 
ment, we would not agree, as some of our patients who have pre¬ 
sented hypersensitive reactions were subsequently able to take the 
regular treatment with neoarsphenamine if sodium thiosulphate was 
given when the slightest reaction resulted. We note that all cases 
of dermatitis exfoliativa present a varying degree of eosinophilia. 
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which reached 36 per cent in one case. This may be of great im¬ 
portance when scarlet fever must be differentiated. Szandicz (11) 
reports that patients who are hypersensitive to arsphenamine present 
an immediate hyperemia of the conjunctiva. He noted the redness 
limited to one eye and lasting for 15 minutes. In addition, he states 
that there are persistent joint pains and ascribes this symptom to 
intolerance also. If these findings are substantiated by further obser¬ 
vation, we have a valuable means of avoiding the more severe reac¬ 
tions that further treatment entails when these warnings go unheeded. 
There is usually no warning and the first indications have been' 
acute, full-blown eruptions or, generally, a keratogenous eruption 
first noticed on the softer skin areas, such as the cubital and popliteal 
.‘spaces, and greatly resembling a patchy ichthyosis. 

According to Kuhn and Reese (12), sodium thiosulphate appar¬ 
ently has the power of protecting the kidney from injury and of 
restoring it to normal function when injured by the arsenical^. Den- 
nie and McBride (13) ascribe almost magical qualities to this chemi¬ 
cal in the treatment of poisoning by any of the heavy metals 
belonging to certain groups which are capable of being precipitated 
by sulphur. Their premises have been refuted by several workers, 
among whom are Haskell, and cited by him Greenbaum (14), 
Schamberg, Michael, and Cole, especially in regard to its effect on 
mercurials. Greenbaum (14) has cited the pharmacology of certain 
sulphydryl compounds, especially in regard to the precipitation of 
some of the heavy metals, and notes that, although sodium thiosul¬ 
phate and thiosinamin do not belong to the (SH) radicle group, 
thiosinamin has the greater power of neutralizing the effect of the 
heavy metals after poisoning. InferentiaUy, this is because sodium 
thiosulphate is used as a reducing substance in the preparation of 
arsphenamine, and also because the sulphur is much less firmly held 
in the thiosinamin than in the thiosulphate and therefore is more 
available and efficacious. He makes a plea for the more frequent 
use of thiosinamin. 

Before proceeding to outline the case histories and treatment for 
which this partial review of the literature has been the preamble, 
it is desired to mention the most interesting and bizarre reaction of 
the entire field of anaphylactic medicine, the Herxheimer or Jarisch- 
Herxheimer reaction. The Herxheimer reaction, according to 
Houghton (16), may be defined as an aggravation of pathological 
processes in syphilis following specific therapy. It is simply an 
accentuation of the eruption, with constitutional ^mptoms mani¬ 
fested and produced by specific treatment, whether by mercury or 
one of the arsenicals, and explained as being due to the action of the 
specific on hypersensitive cells. The present conception of this 
104077—28- 
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reaction has been elaborated by Ehrlich, who stated that it was 
probably caused by the toxins liberated by the lytic action on the 
SpvrocJietoB pcJMda. There are numerous other theories of the mech¬ 
anism by which this phenomenon is produced and it serves as an 
excuse for major injuries, such as aneurysmal rupture, acute yellow 
atrophy of the liver (3), epileptiform convulsions, acute suppression 
of urine, sudden cardiac or cerebral deaths, tingling of the extremi¬ 
ties, and gangrene (19). It has also been used to explain the mech¬ 
anism of the provocative Wassermann reaction which has recently 
been the target of the skeptic as being a medical myth. 

“Nitritoid crises” may well be considered at this time, as they 
imquestionably belong to allergic phenomena. They have been con¬ 
sidered in connection with urticaria and were named because of their 
resemblance to poisoning by amyl nitrite by Milian (16). Klauder 
(4) considered nitritoid crisis a colloidal reaction. Eosen, Muller, 
and Myers (21) explain nitritoid crises on the basis of a direct 
influence on the autonomic nervous system and its para-sympathetic 
part. Thus a depletion of leukocytes in the peripheral blood vessels 
results. They state that epinephrin prevents the leukopenia and the 
associated angioneurotic syndrome. We have used epinephrin with, 
thiosulphate in treatment of dermatitis exfoliativa but no attempt 
has as yet been made to evaluate its influence. We do not consider it 
of particular value in the purely dermatological cases. It would 
probably be of value in those cases allied to angioneurosis, such as 
urticaria and “ nitritoid crises.” 

Recently, Frazier (18) cites two cases in which sodium thiosulphate 
is given as the cause of extremely severe dermal, kidney, lung, and 
pleural reactions. He draws no conclusions but infers that the thio¬ 
sulphate is the responsible agent. It appears that the evidence is 
insuf&cient and a more reasonable cause of these injuries might be 
found in hypersensibility to the arsenical used. The dosage of thio¬ 
sulphate used by him might be described as minute, as we have given 
an initial dose of 1 gram, and in the next 24 hours 5 additional grams, 
with no deleterious effects. 

In view of the manifold pathological conditions which may be 
produced by the arsenicals used in the treatment of syphilis and the 
variable individual tolerance, it is not practicable to prescribe a 
routine treatment, but the first endeavor must be neutralization of 
the poison in the tissues. This seems to be obtained by the intra¬ 
venous administration of 1 gram of thiosulphate in 10 cubic centi¬ 
meters of sterile distilled water in order to note any untoward effect 
and, thereafter, comparatively large doses. As has been stated, we 
have given 5 grams at one dose without harmful effect. In the types 
of weeping dermatitis, starch baths and alkaline solutions and 
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UB/^uents to obviate the crust formation, seem to be grateful to the 
patient. 

Case BEPmrrs ^ 

Case 1. —^W. H. K., Sea. 2c., white, male, 26 years old. Admitted following 
the fifth intravenous administration of 0.9 gram of neoarsphenamine. He had 
a brawny desquamation of the extremities and marked general edema. W. B. 
C, 8,100. Eosinophiles, 32 per cent. Temperature septic. In a few days the 
desquamation became general, casts of the hands and feet came away. He 
responded promptly to sodium thiosulphate in 2>gram doses each 24 hours. 

Case 2.—W. C. M., Sea. 2c., white, male, 24 years old. Admitted following 
the second intravenous dose of 0.6 gram of neoarsphenamine. He had intense 
frontal headache, chills, vomiting, lumbar pains, conjunctivitis, and a general¬ 
ized scarlatiniform skin eruption. Eosinophilia of 4 per cent. Urine showed 
albumin and casts. One week’s treatment with sodium thiosulphate, up to 3- 
gram doses in 24 hours, promptly cleared up the condition. 

Case 3. —F. C., M. Att. Ic., Filipino, 21 years old. Admitted with a marked 
general, dry, scaling eruption and severe herpes labialls and edema about the 
eyes. He had had a typical asthmatic attack on a previous admission and his 
routine Wassermann was found to be 4+. After getting five injections of 
neoarsphenamine the above phenomena ensued. Urinalysis showed many casts, 
R. B. C., and albumin. The dermatitis became more severe, weeping and en¬ 
crustation developed, and for several weeks he received sodium thiosulphate in 
doses of 2 grams daily and, in addition, starch baths and soda bicarbonate 
ointment. Eosinophilia, 12 per cent. 

This patient had three distinct attacks upon persisting in the treatment, the 
last one following the use of bismuth, and the treament eventually employed 
was neoarsphenamine with injections of sodium thiosulphate as a prophylactic 
measure. He was on mercury and KI for several weeks with no untoward 
results. 

Case 4. —^B. Y., Filipino, male, 24 years old. Admitted following the initial 
dose of 0.4 gram of neoarsphenamine with a generalized papular eruption and 
facial edema. Urinalysis indicated acute nephritis. The eruption soon became 
dry with brawny desquamation. Icterus index normal. This was considered 
a very mild case. He was given 1 gram of sodium thiosulphate daily for seven 
days, when the urine was negative. Subsequent treatment was with bismuth, 
potassium iodide, and mercury, with good results and no untoward symptoms. 

Case 5.—M. T. C., white, male, 22 years old. Admitted following the third 
intravenous administration of neoarsphenamine with a generalized scarlatini¬ 
form eruption. Mild attack. The lesions never progressed to vesiculatlon or 
weeping and he was clear in four days. In many of the moderate reactions to 
arsenicals, scarlet fever must be differentiated and it may require the thera¬ 
peutic test of sodium thiosulphate. It is suggested that the presence of an 
eosinophilia is important as a differential factor, although the presence of some 
concurrent disease may confuse. 

Case 6, —J. G., Sea. 2 c., white, male, 19 years old. Admitted following the 
second intravenous administration of neoarsphenamine. The first ** shot,” 0.45 
gram, given (April 20, 1926) resulted in a moderate reaction, which kept him 
off duty for 24 hours. The second, of 0.60 gram (April 27, 1926), produced a 
aevere reaction in which he developed epileptiform convulsions six hours after¬ 
ward and was admitted comatose. Examination including spinal puncture 


^ Cases reported from U. S. Naval Hospital, Pearl Harbor, Hawaii. 
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showed evidence of hemorrhagic encephalitis. He was given 0.5 gram of 
sodium thiosulphate within 20 minutes of his admission and 2 additional grams 
within the next 24 hours, but died in convulsions 36 hours after receiving bis 
neoarsphenamine. A scarlatiniform and petechial generalized eruption waa 
present. Temperature varied from 102® to 107®. Eosinophilia was present. 
Catheteiized specimen of urine showed evidence of acute nephritis. Sodium 
thiosulphate in massive doses might have given a happy result as indicated by 
McBride (20). 

Case 7.—^M. J. P., white, male, 20 years old. Admitted following the sixth 
intravenous administration of neoarsphenamine, with temperature 102®, edema 
of feet, generalized maculopapular eruption. The eniptioii soon l>ecame vesicu¬ 
lar and bullous, with rupture of the vesicles and marked weeping and crust 
formation. Desquamation was complete, involving the conjunctiva, auditory 
canals, and ear drums. Vesicles about the anus became infected. Eosino¬ 
philia was present in all blood counts. Urine showed evidence of acute kidney 
condition. He received sodium thiosulphate in large doses (5 grams in 24 
hours). Adjuvant treatment was confined to starch baths, emollient ointments 
and protection of eyes. Cure complete in two weeks, 

Tliree additional cases offered by Dr. C. N. Larson, medical super¬ 
intendent of Queen’s Hospital, Honolulu, Hawaii, are added. These 
cases are not quoted in detail, but several interesting points are noted: 
They all followed the initial administration of sulpharsphenamine 
intramuscularly, they were all serious from the beginning, they 
responded to sodium thiosulphate in large doses (2 or more grams 
in 24 hours), they all had an eosinophilia, and all made complete 
recoveries. 

BIBLIOGRAPHY 

(1) Hill: Boston Medical and Surgical Journal, 131; 1894. Reixirted by 

Legal Medicine and Toxicology, vol. 2, p. 244. 

(2) Legal Medicine and Toxicology, vol. 2, p. 217. 

(3) Legal Medicine and Toxicology, vol. 2, p. 247. 

(4) Klauder, J. V.: The clinical aspect of cutaneous reactions after arsphe- 

namlne. J. A. M. A., 82; 12, 933 (March 22, 1924). 

(5) Miller, H. E.: Post-arsphonamlne eruptions, etiology ami treatment. Cali¬ 

fornia State Journal of Medicine, San Francisco, November, 1923. 

(6) Bruusgaard, E.: (Abstracted in J. A. M. A., vol. 82). Norse Magazine 

for Laegevideiiskaben, Christiania, February 2, 1924. 

(7) Mitchell: Menace of the slightly positive Wassermann reaction. J. A. M. A. 

87; 17, 1352 (October 23, 1926). 

(8) Szandicz: Monat fur Kinderh, Leipzig, 32, 387-514 (June, 1926). 

(9) Kuhn and Reese: Socliurn thiosulphate in treatment of metallic intoxica¬ 

tion. J. A. M. A., 85; 1804-1810 (December 5, 1925). 

(10) Haskell, Henderson, and Hamilton: Sodium thiosulphate in mercurial 

I)oisoning. (An experimental study.) J, A. M. A., 85; 23 (December 5, 

1925). 

(11) Scandlcz: Conjunctiva in arspbenamine intolerance. (Abstracted in 

J. A. M. A., 87; 11, 888 (September 11, 1926). 

(12) Ravant, P.: Sodium thiosulphate in the treatment of arsenical dermatitis. 

Presse Med., 28; 73 (January 28. 1920). 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



No. 3 


HARPER—BLOOD GROUPS 


603 


(13) Dennie and McBride: Treatment of arsphenamine dermatitis, mercurial 

poisoning, and iead intoxication. J. A. M. A., 83; 26 (December 27, 
1924). 

(14) Greenbnum: Thioslnamin in the treatment of arspbenamine dermatitis. 

J. A. M. A., 83; J, 38 (July 6, 1924). 

(15) Houghton, J. E.: J. A. M. A., 88; JO, 719 (Mandi 5, 1927). 

(16) Milian, G.: Bull. Soc. franc, de dermat et de T4n£r6ol. 

(17) Araujo: Statistics submitted to the National Academy of Medicine, Brazil. 

(Abstracted in Venereal Disease Information, U. S. P. H. S.). 

(18) Frazier, C. N.: Purpuric vesiculobulous dermatitis subsequent to intra¬ 

venous injection of sodium thiosulphate. J. A. M. A., 88; 8, 537 (Feb- 
ruaiT 19, 1927). 

(19) Werthem: Klin. Wehnschoft, Berlin, 3; 561-eoa 

(20) McBride: Treatment of arspbenamine encephalitis with sodium thiosul¬ 

phate. J. A. M. A., 84; 10, 729 (March 7,1925). 

(21) Rosen, Muller, and Meyers: Studies on complex nltritold crisis after in¬ 

travenous administration of arsenicals. Arch. Dermat. and Syph. 10; 
275-408 (September, 1924). 


THE IHTEHNATIOKAL CLASSIPICATIOH OF BLOOD OBOVPS’ 

By Joax Habfeb, Lieutenant Commander. Medical Corps, United States Navy 

The Medical Department of the United States Navy has adopted 
the International Classification of blood groups. This means that 
this classification will replace the previously used Jansky Classifica¬ 
tion as the official method of reporting blood groups in this service. 

A brief resume of the history of blood grouping will show why the 
adoption of the International Classification is desirable. 

In 1901, Landsteiner, an Austrian, discovered the existence of 
three human blood groups. He classified these groups by the letters 
A, B, C. Subsequently several workers found exceptions to these 
original three groups. In other words these workers occasionally 
came across a blood that apparently did not fit into Landsteiner’s 
A, B, C groups. 

However, it was left to Jansky, a Czechoslovakian, in 1907, to first 
incorporate these exceptions into a fourth group. His classification 
of the four groups was numeric al, namely: I, II, III, IV. This work 
was published in the Bohemian language, and apparently failed to 
arouse interest owing to the obscurity and inaccessibility of the 
publication. 

Therefore, in 1910, when Moss, an American, reported findings 
siinilar to Jansky’s, it was not unnatural that his classification took 

^Presented to the faculty of the United States NaTOl Medical School, Mar. 2, 1928, 
This classification has been Tatiously called the landsteiner, Modified Landsteiner, 
National Research Council Clas^ficatlon, etc. 
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precedence over Jansky’s in at least the English-speaking countries. 
There is no question but that Moss worked independently and with¬ 
out knowledge of Jansky’s findings. Moss likewise used a numeri¬ 
cal clasification, but perhaps unfortunately, his groups I and IV 
were just the reverse of those of Jansky’s. The result has been that 
in communitjes where the two classifications are used there is con¬ 
siderable confusion and at times actual danger. 

In order to avoid this confusion and danger, the American As¬ 
sociation of Immunologists, the American Medical Association, the 
Society of American Bacterjologists, end the Association of Patholo¬ 
gists and Bacteriologists, the Medical Department of the United 
States Navy, and others, in 1921, adopted, on the basis of priority, 
Jansky’s Classification. That this classification has priority over 
Moss’s has never been questioned. In fact, appended to Moss’s ar¬ 
ticle is a statement by Moss to the effect that since his paper went to 
press Jansky’s work was brought to his notice, and that had he 
known about it in time he would have given Jansky credit for prior¬ 
ity in establishing the correct classification. 

Unfortunately many orgapizations and individuals in this and 
other countries did not give preference to Jansky’s Classification. 
Therefore, the confusion and danger still exists. 

Last year, 1927, in an attempt to break what might be called “ the 
Moss-Jansky deadlock,” the American Association of Immunologists 
adopted what logically should be called the International Classifi¬ 
cation. The idea originated with the discoverer of the groups— 
Landsteiner, and has the approval of the National Research Council 
and the medical authorities of many European countries. 

The International Classification uses the letters O, A, B, AB, which 
designate directly von Dungren and Hirschfeld’s hypothetical agglu¬ 
tinogen content of the red cells. 

According to von Dungren and Hirschfeld’s hypothetical explana¬ 
tion, there is distributed among the red blood cells of the groups 
two agglutinogens designated “A” and “ B.” Neither agglutinogen 
is present in group “ O.” (“ O ” really means “ zero.”) Aggluti¬ 

nogen “A” is present in group “A.” Agglutinogen “ B ” is present 
in group “ B.” Both agglutinogen “A” and agglutinogen “ B ” are 
present in group “AB.” 

The following table shows the compatibility of the red blood cells 
with the sera of the various groups. As this service is primarily 
interested in a comparison of the International Classification with 
the Jansky Classification, the Moss Classification will not be 
compared. 
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International claseification 


(Numormls mdicate Jansky classification. (—} indicates no agglutination. (+) Indicates agglutination.] 



Group O (I Jansky): Red blood cells contain no agglutinogens and are there- 
fore not agglutinated by sera of any group. Members of this group are known 
as ** universal donors.” 

Group A (II Jansky) : Red blood cells contain agglutinogen A and are not 
agglutinated by sera of Groups A (II) or AB (IV). In other words no 
agglutination with sera of groups showing the letter A. 

Group B (HI Jansky) : Red blood cells contain agglutinogen B and are 
not agglutinated by sera of Groups B (III) or AB (IV). In other words no 
agglutination with sera of groups showing the letter B. 

Group AB (IV Jansky): Red blood cell contain agglutinogens A and B 
in combination and are not agglutinated by the serum of Group AB (IV). In 
other words no agglutination with the one group showing letters AB in 
combination. 

BECIPIENT (SESUM) 

Group O (I Jansky): Serum will not agglutinate cells of Group O (I). 
Group A (II Jansky): Serum will not agglutinate cells of Group A (II) or 
Group O (I). 

Group B (III Jansky) : Serum will not agglutinate cells of Group B (III) or 
Group O (I). 

Group AB (IV Jansky): Serum will not agglutinate cells of any group. 
Members of this group are known as universal recipients. 

Group O donor can give blood to a recipient of Groups O, A, B, or AB. 
Group A donor can give blood to a recipient of Groups A or AB. 

Group B donor can give blood to a recipient of Groups B or AB. 

Group AB donor can give blood to a recipient of Group AB. 

Group O recipient can receive blood from donor of Group O. 

Group A recipient can receive blood from Groups O or A. 

Group B recipient can receive blood from donor of Groups O or B. 

Group AB recipient can receive blood from donor Groups O, A, B, or AB. 

From the foregoing it will be readily seen that the international 
classification differs from the Jansky classification merely in the sub¬ 
stitution of the letters O, A, B, AB for the numbers I, II, III, IV, 
i^pectively. It will likewise be noted that it is only necessary to 
have on hand Group A and Group B sera in order to determine the 
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group to which the blood of any individual belongs. Therefore, in 
the future requests to the United States Naval Medical School will 
be for sera A and B instead of sera II and III, as heretofore. 

In typing bloods it is important to remember that there are atypi¬ 
cal groups. Therefore, in addition to grouping donor and recipient, 
direct matching of the cells and sera of the donor and recipient 
should be made a routine procedure. 

In conclusion it may be said that the adoption of the International 
Classification offers a permanent and uniform terminology in the 
reporting of blood groups. 
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EZPEBI£nCES WITH THE BLOOD SEDIHEirTATIOH TESTS* 

Uy B. Q. Hakansson, Lieutenant Commander, Medical Corps* United States Navy 

In the medical wards of naval hospitals there is usually a group of 
patients with chronic bronchitis suspected of being tuberculous. Air 
though the usual physical, laboratory, and X-ray examinations fail 
to reveal positive evidence of tuberculosis, one frequently feels that 
it is a possibility. The disposition of these men presents a difficult 
problem. The suspicion keeps one from returning them to duty but 
does not warrant a change of diagnosis to tuberculosis and a physical 
disability discharge. Similarly, in the sick officers’ quarters there 
frequently are patients hospitalized on the recommendation of vari¬ 
ous medical boards for the purpose of investigating suspicious lung 
conditions. Promotion or retirement is often the issue involved and 
a correct diagnosis is of the utmost importance. The difficulty in 
establishing the diagnosis in these cases started the use of the blood 
sedimentation test at this hospital about a year ago. 

It was soon found that to evaluate correctly the significance of the 
sedimentation rate, first-hand observation of the phenomenon in 
normals and in various diseased conditions would be necessary. A 
series of tests on cases appearing to be of interest in this respect was 
therefore begun. At this time a total of 247 tests have been per¬ 
formed on 126 patients. The observations made seem to be of suffi¬ 
cient interest to warrant a preliminary report. 

Nature op the test. —The blood sedimentation test is a laboratory 
application of the accelerated settling of the erythrocytes during in¬ 
fections and various other disturbances of the cellular activities of 
the body. Many theories have been advanced to explain in terms 
of physiology and chemistry this interesting symptom but none have 
been generally accepted. The assumption that the sedimentation 
test is an index of cellular destruction incident to infectious and other 
pathological activity is practical and helpful. 

Technique. —^The literature on the blood sedimentation test indi¬ 
cates a lack of standard technique. Most of the investigators have 
either worked out their own method or modified the methods of 
earlier writers. In our work the “graphic method,” originated by 

^Frorn the U. 8. Nayal Hospital, Puget Sound, Wash. 
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Cutler, has been used. For the convenience of the readers who may 
not have Doctor Cutler’s article available for reference the technique 
will be described.* 

The sedimentation tube designed by Cutler is the only special ap> 
paratusused. It, is shown in Figure 1. The Arthur H. Thcunas Co., 
Philadelphia, Pa., has these tubes in stock. The only other apparatus 
needed is a 5 c. c. syringe with needle for venipuncture. A 3 per 
cent solution of sodium citrate freshly prepared completes the 
equipment. The tube, syringe, and needle must be clean and dry to 
prevent clotting and hemolysis. With 0.5 c. c. of the citrate solu¬ 
tion in the syringe, aspirate 5 c. c. of the blood and mix by slowly 
tilting the syringe up and down a few times. Secure the needle well, 
expel a few drops to clear the needle of blood which may have clot¬ 
ted, place the point of the needle against the glass below the zero 
line, to avoid bubbles and a blood-smeared tube, and expel the blood. 
When the column reaches the needle tip move the needle to the 
center of the tube to get a clear-cut margin and fill the tube until the 
upper meniscus levels the zero line. Note the time and read the 
depth in millimeters of the plasma column every five minutes for 
one hour. To visualize the record it is well to plot it as shown in 
the various accompanying graphs. The chart used is part of one 
designed by Cutler. 

When several tests are to be made it is convenient, as Cutler points 
out, to collect all the specimens first and then read them simul¬ 
taneously. Since, however, considerable sedimentation may have 
taken place in the first specimens it is necessary to tilt the tubes back 
and forth a few times to mix again the serum and the corpuscles 
before starting the reading. Cutler found that “ the tubes can be 
allowed to stand as long as 10 hours before making any readings 
without losing valuable information, or noticing any practical change 
in the character of the graph.” We found, as undoubtedly Cutler 
had observed, a slight difference in the first and the subsequent read¬ 
ings, usually an acceleration of the sedimentation during the first 
5 or 10 minutes. Although the variations in the graphs and the 
index were insignificant for practical purposes, as also Cutler states, 
we desired in our work to eliminate all possible variations in the 
technic, and to that end the reading was begun at the moment the 
tube was filled. When several tests were to be done they were timed 
five minutes apart for convenience in the subsequent readings. 

Gexeral remarks.— All our cases were of the male sex. With a 
few exceptions they were young adults between the ages of 18 and 30 
years. The tests were made without any particular preparation of 

■Cutler has more recently defMrribed a new technique in which a small amount of blood 
obtained by finger puncture Is used. Cutler, J.: A finger-puncture method for the blood 
sedimentation test, Am. J. Med. Sci., 1027, 173 , 687. 
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the patient. All tests were made between 10 a. m. and 11 a. m. The 
sedimentation was observed only for one hour, and the discussion to 
follow deals only with the one-hour sedimentation. 

For convenience in the discussion of the sedimentation records the 
terms sedimentation index and sedimentation time, as employed by 
Cutler, will be used; the sedimentation time being the number of 
minutes required for the sedimentation process, up to the point from 
where further sinking of the red blood cell column merely represents 
the slow packing of the cells, and the sedimentation index, the total 
sedimentation expressed in millimeters at the end of one hour. 

The normal sedimentation index. —^The normal sedimentation 
index apparently is not the same in all individuals. The upper limit 
found so far is 2. The lower limit is probably 4, although several 
men in whom-we were unable to find any signs of infection or other 
pathology gave an index of 5. Until further evidence becomes avail¬ 
able it is probably well to consider as normal an index from 2 to 5.’ 
Cutler is more liberal in the allowance for variations: “The sedi¬ 
mentation index for men varies from 2 to 8 mm., with an average of 
3 to 4.” The estimate of the lower limit as 5 mm. was made after 
observing that patients with a sedimentation index of more than 5 
always presented clinical findings of some infection and that all cases 
of acute and chronic infections followed to complete convalescence 
ultimately showed a sedimentation index of 5 or less. 

A composite graph of normal sedimentations is shown in Figure 2. 
The heavy line indicates the average normal. The shaded areas 
represent the variations accepted as within the range of normalcy. 
This graph was obtained from tests on 10 men clinically free of 
disease and apparently in excellent health and from tests on 17 
patients who, for the purpose of the sedimentation reaction, were 
considered normal. In these patients the clinical history, the sub¬ 
jective symptoms, and the objective findings of the physical exam¬ 
ination and laboratory tests revealed no evidence of any acute or 
chronic infection or neoplasm. They were afflicted with the fol¬ 
lowing disabilities: Cardiac disorder, functional, 2; constitutional 
psj’chopathic state, 1; dementia precox, early stage, 2; duodenal 
ulcer, convalescence, 4; epilepsy, 1; gastroenteritis from dietary in¬ 
discretion, convalescing, 1; goiter, simple, 1; neurasthenia, 5, 

The nonspecificness of the blood sedimentation test.— Before 
discussing the sedimentation in pulmonary tuberculosis and other 
diseases it may be well to emphasize the nonspecificity of the blood 
sedimentation test. It does not seem to show any definite character¬ 
istic for tuberculosis or any other infection. The rapid sedimenta- 


* Since this was written Greishelmer has reported the average index for 13 normal men 
as 2.1 mm. Greisheimer, E. M.: The blood sedimentation test in normal men and women. 
Am. J. Med. Sci., 1927, n4, 338. 
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now takes 46 minutes to reach the packing stage and the curve of the 
graph is less acute. The change in the blood sedimentation is l^s 
striking, however, than the clinical phenomena of postcrisis well¬ 
being, normal temperature, and normal leukocyte count. On Janu¬ 
ary 17, 13 days after onset and 5 days after crisis, and after the 
temperature has been normal for 2 days, the sedimentation is 
approaching normal, as shown in Graph C, and when taken after 16 
days of uneventful convalescence it is just within normal limits, as 
Graph D illustrates. There is thus in this case of pneumonia a very 
close correlation between the sedimentation rate and other clinical 
findings usually relied upon for estimating the patient’s condition 
and progress. 

In other acute infections the sedimentation rate similarly followed 
other clinical signs of favorable or unfavorable changes. In Figures 
6 to 11, inclusive, the sedimentation test in a few acute infections is 
shown in the graphs and the essential clinical findings given in the 
legends. It may be observed that in general the sedimentation rate 
follows the fever curve. The higher the fever the more rapid the 
sedimentation. The sedimentation rate, however, is slower than the 
temperature in returning to normal from several days to weeks. In 
the case of German measles (fig. 7), the sedimentation index was 
7.5,18 days after the temperature had become normal. A persistence 
of the adenopathy was the only clinical evidence supporting the 
accuracy of the test. 

The sedimentation rate in syphilis. —As a means of observing 
the sedimentation rate in a chronic infection other than tuberculosis, 
the test was done in a few cases of syphilis. It was thought that in 
several features apparently of importance in the sedimentation rate, 
the two diseases were similar; both commonly run a slow, chronic 
course; both exhibit various stages of activity and apparently may 
become more or less arrested. It was found that the sedimentation 
rate follows closely the clinical picture of activity or latency of the 
infection. This can be seen in Figure 12, which contains the graphs 
of a test on each of eight cases in various stages of the disease. It 
may be of interest to give the clinical condition of these cases in more 
detail than is disclosed in the legends, particularly since some of 
them are presented later to show the effect of antisyphilitic treatment. 

Case 72 (graph A).—Exposure six weeks ago. No primary lesion 
noted. Secondaries appeared two weeks ago. He has now pustular 
syphilides on all parts of the body and marked generalized adenop¬ 
athy. Fever up to 100° F. Kahn positive, plus four. Received one 
dose of arsphenamine, 0.4 grams, five days ago. The rapid descent 
of the erythrocytes, with a sedimentation time of only 30 minutes, 
seems to indicate a more severe pathological activity than one usually 
associates with syphilis, even when most acute as in this case. 
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The mental condition is normal except marked impairment of 
memory for recent events. No antisyphilitic treatment received. 

Case 29 (graph D).—Chancre on penis of five days’ duration. Very 
slight inguinal adenopathy. Darkfield positive for Treponema pal¬ 
lida. Kahn positive, plus four. No fever. 

Case 80 (graph E).—Chancre six weeks ago. He now has a 
macular syphilid; no adenopathy, no fever. Kahn on blood serum 
positive, plus four. He has received no treatment. 

Case 70 (graph F).—^Dementia paralytica in advanced stage, diag¬ 
nosed four years ago. Kahn positive, plus four on blood serum and 
spinal fluid. He has been treated intensively with arsphenamine and 
mercury for four years. 

Case 71 (graph G).—^Tabes dorsalis, probably of at least five years’ 
standing, discovered at an examination in connection with an appli¬ 
cation for pension on account of “stomach trouble” (gastric crises). 
Kahn positive, plus four on blood serum and spinal fluid, the latter 
also showing a cell count of 120, positive globulin test, and Lange 
0112211000. No treatment received. 

Case 33 (graph H).—Syphilis of about five years’ standing. Head¬ 
ache and stomach trouble are the only subjective symptoms. He has 
generalized adenopathy but no other physical findings of syphilis or 
other disease. His physical condition in general appears excellent. 
Kahn on blood serum positive, plus four. Spinal fluid entirely 
normal. He has received no treatment. It is of interest to note that 
although this patient, according to the evidence of headache, adenop¬ 
athy, and plus-four Kahn, must be considered as harboring a heavy 
infection, the sedimentation rate is normal. It would appear that 
in this case the body with it own biological defense had fought the 
Treponema to a standstill, at least so far as the pathological activity 
reflected in the sedimentation rate is concerned. 

In four of the above cases of syphilis the effect of treatment on the 
sedimentation rate was studied. The result is shown in Figures 13, 
14,15, and 16. In the recent infections, case 72 (fig. 13) and case 74 
(fig. 14) the rate of sedimentation decreases as the treatment and 
clinical improvement progress. In case 97 (fig. 15), where the 
syphilitic infection was of long standing, there is first an acceleration 
of the sedimentation rate, apparently indicating an activation of 
dormant syphilitic lesion probably in the nature of a Herxheimer 
reaction. As more treatment is given the sedimentation rate is 
brought back to and slightly beyond the pretreatment rate. 

Similarly in case 83 (fig. 16), also a case of long standing without 
treatment, the first effect of the treatment is an increase in the sedi¬ 
mentation rate. 
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It is notable that, as seen in case 74 (fig. 14), the sedimentation rate 
returns to normal altl[;>ough the Kahn test remains positive. 

Cdse 33 (fig. 16) presents the same condition before administra¬ 
tion of treatment; the sedimentation index being at the upper limit 
of the observed normal, while the Kahn on the blood serum is plus 
four. Apparently the condition determining the Kahn test is not 
a factor in the stability of the blood as indicated by the sedimentation 
test. A combination of the two tests may be warranted in some cases 
in order to obtain a clearer picture of the activity of the infection; 
and it is possible that further study of this problem would reveal 
the sedimentation test as of some value in estimating the proper 
extent of antisyphilitic treatment in the various stages of the disease. 

Acute bronchitis. —^There are nine cases of this disease in the 
series. From two to four tests were made on each. As in other 
acute infections, the sedimentation rate varied with the degree of 
fever and other symptoms of infection. It returned to normal in 
all cases. The number of tests made on each case was too small to 
establish the time of return to normal relative to the disappearance 
of the fever, the leucocytosis, or the other symptoms, but it appears 
quite certain that the abnormality in the sedimentation rate is the 
last to disappear, with the occasional exception of a slight dry cough. 
The graphs of three cases are shown in Figures 17, 18, and 19. 

Chronic bronchitis. —The series includes 14 cases of chronic bron¬ 
chitis. With two exceptions all were suspected of pulmonary tuber¬ 
culosis, but the physical examination and the laboratory and X-ray 
findings did not furnish sufficient evidence for a diagnosis of tuber¬ 
culosis. From three to five sedimentation tests were made on each 
case. The clinical history of three representative cases will be given 
to bring out the important features. 

Case 19 (fig. 20).—Onset two months ago with cough and slight 
fever. He has poor appetite, has lost 15 pounds in weight, and has 
had a few mild night sweats. Previous to this illness he has had 
frequent colds. Father has pulmonary tuberculosis. He is poorly 
nourished, weight 107 pounds, and pale. Chest is flat. The ex¬ 
pansion and the diaphragmatic excursion on the left side are less 
than on the right. No abnormal respiratory sounds. X ray shows 
more than the usual peribronchial thickening and haziness of the 
left costophrenic angle. The white blood cell count is 17,000. He 
has an afternoon fever of 99° F. The first sedimentation test (graph 
A) shows an unexpected rapid rate with a sedimentation time of 
only 35 minutes, indicating a much greater pathological activity than 
evidenced by the clinical picture. Under rest and an> ample diet he 
improved. There was only an occasional rise of afternoon tempera¬ 
ture to 99° F. He gained 4 pounds a week in weight. Daily sputum 
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examinations were negative for B. tvberculosis. The leucocyte count 
dropped to 12,000. The second sedimentation test, taken three weeks 
after the first, reflected this improvement as shown in graph B. 
From this time on the temperature was normal, the cough disap¬ 
peared, the gain in weight and strength continued, and within a 
month he was considered fit for duty. The sedimentation rate had 
then returned to normal (see graph C). 

Case 100 (fig. 21).—^During the last five months he has had fre¬ 
quent colds in the chest and persistent coughing. He had pneumonia 
in childhood. In 1924 he was ill for three months with severe cough, 
loss of weight, and weakness. Physical examination is essentially 
negative. The chest presents no findings of pulmonary pathology. 
He has an afternoon fever of 99® F. The pulse rate is 85; the white 
blood cell count, 9,900. Radiogram of chest shows a slightly exag¬ 
gerated shadow of the right hilus, otherwise negative. The first 
sedimentation test (graph A), as in the previous case, indicates the 
presence of more pathological activity than one would suspect from 
the other clinical findings. Ten days later the sedimentation rate 
(graph B) shows some improvement. The graph has straightened 
out, increasing the sedimentation time, but the index is only 0.5 mm. 
less. During these 10 days there had been a corresponding clinical 
improvement, less cough, no fever for the last five days, slight gain 
in weight. This improvement continued. He remained afebrile, 
regained normal weight, and had no cough. The sedimentation 
tests taken one month and two months after the first test (graphs 
C and D) similarly show the disappearance of infection. 

Case 71 (fig. 22).—Cough, fever, loss of weight and strength dur¬ 
ing the last month. Physical and X-ray examinations of chest are 
negative. He has an afternoon fever of 99® F. and leucocytosis of 
14,000. The first sedimentation test (graph A) gives a correspond¬ 
ing indication of infection. During the following week he improved 
and was given 10 days’ leave. On return he had a recurrence of the 
bronchitis, with fever of 99® F. and a leucocytosis of 20,000. The 
second test (graph B) shows a slight exacerbation. The symptoms 
again abated and a tonsillectomy was performed. Five days later 
the third sedimentation test was made (graph C). The increased 
rate is undoubtedly an effect of the tonsillectomy. His enlistment 
expired 10 days later and he was discharge^ physically fit. Three 
months later he applied for reenlistment. He was in excellent physi¬ 
cal condition. The sedimentation rate at this time (graph C) had 
returned to normal. 

In the first two cases, case 19 and case 100, tuberculosis was sus¬ 
pected. The sedimentation tests did not help to remove the sus¬ 
picion. On the other hand, if the graphs of these cases (fig. 20 and 
fig. 21) are compared with the graphs of the last case (fig. 22), 
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which presented no history or clinical signs indicative of tuberculosis, 
it appears that the sedimentation tests support the suspicion. The 
first test in both cases reflects an activity far greater than manifested 
in the other clinical findings, and the last test in each of the two cases 
barely reaches the lower limit of what has been accepted as normal. 
It would seem that an early pulmonary tuberculosis coming to a 
quick arrest would give just such a sedimentation picture. 

Pleurisy, fibrinous and serofibrinous. —^To further clear the field 
for the discussion of pulmonary tuberculosis, the behavior of the 
sedimentation in a few cases of pleurisy will be shown. Aside from 
the suspicion of tuberculous origin generally held in cases of pleurisy 
without any determinable etiology, these cases presented no evidence 
in the medical history, physical. X-ray, and laboratory findings of 
pulmonary tuberculosis. Tests were made on nine cases of pleurisy. 
Only two of these were hospitalized sufficiently long for a study of 
the whole course of the disease. The history of these will be given 
below. In the other seven cases one or two tests were made. The 
graphs obtained verified the clinical estimate of the activity of the 
disease and in general supported the findings in the two complete 
cases. 

Case 53 (fig. 23).—Onset three days ago with sharp cutting pains 
under the left costal border. He has had a cold in the chest for 
about a week but prior to this his health has been excellent. There 
is a pleuritic friction rub over the left lower lobe. He has a fever 
of 99.2° F., yesterday 102° F., and a leucocytosis of 13,800. The 
X. ray shows an exaggeration of the lung markings, no fluid in 
pleural cavities. The sedimentation test (graph A) gives an almost 
straight diagonal line, indicating about the same activity as the 
clinical symptoms. Three days later the temperature became nor¬ 
mal and remained normal. The pain gradually disappeared. On 
December 1, 1926, the recovery was apparently complete; he had 
gained 12 pounds in weight and appeared to be in excellent con¬ 
dition. The sedimentation rate had returned to normal. (See 
graph B.) 

Case 115 (fig. 24).—This patient has been in excellent health up to 
about a year ago, when he began to have “ head colds ” and “ colds in 
the chest.” He had just gone through such a cold when two days 
ago he began to have sharp piercing pains in the left side of the 
chest. Physical and X-ray examinations show typical findings of 
fluid in the left pleural cavity up to the level of the fourth spinous 
process. He has fever up to 102° F.; the leucocyte count is 8,200. 
The blood sedimentation is rapid (graph A) and emphasizes the 
acuteness of the condition. After a day in bed he began an un¬ 
interrupted improvement. The temp>erature became normal after 
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10 days, the fluid decreased, and he began to gain in weight. The 
second sedimentation test (graph B), taken 18 days after the first 
t^, indicates a corresponding improvement. Convalescence con¬ 
tinued and when the last test was done, five weeks after the onset, 
his general condition was excellent. There was still slight dullness 
at the base of the left lung and a rontgenogram showed the costo- 
phrenic angle obliterated. There were no physical or X-ray find¬ 
ings of any pathology in the lungs. All sputum examinations were 
negative for B. tvbercvlom and a guinea pig inoculated with pleuritic 
fliuid developed no pathology. 

Pulmonary tuberculosis. —The blood sedimentation rate in pul¬ 
monary tuberculosis is intriguingly interesting. It is a clinical 
barometer rising and falling with the changing conditions and often 
forecasting the storms and calms of the disease. It seems to be the 
most sensitive indicator of the activity in the struggle between cells 
and bacilli. Long before the alarm of danger has speeded up the 
pulse rate and before the heat of battle has raised the body tempera¬ 
ture, the erythrocytes begin to lose their buoyancy, as it were, sink¬ 
ing hopelessly from the very start. Rest and care may calm the 
racing heart and cool the feverish brow before the battle is over, but 
the sedimentation still mirrors the fighting, and again, when the 
enemy is being subdued and the battle front is quiet, although other 
clinical signs may fail to show convincingly the favorable change, the 
erythrocytes regain their buoyancy and reluctantly give way to the 
normal descent. These are our first impressions and perhaps later 
may prove to be too favorable. 

Our series includes 14 cases ,of pulmonary tuberculosis. The 
clinical histories and sedimentation graphs of three cases containing 
the most points of interest are given below: 

Case 98 (fig. 26).—^Admitted March 4, 1927. Male, white, age 
24. He has been ill for five months with cough, anorexia, loss of 
weight and strength. Physical findings and X ray show extensive 
tuberculous involvement of both lungs, with cavity formation in the 
right middle lobe. Sputum positive for B. tuberculosis. Tempera¬ 
ture remittent from 99° to 100° F.; pulse rate around 100. The sedi¬ 
mentation test taken on day following admission (graph A) gives the 
curve of marked activity, in agreement with the clinical picture. 
During the following six weeks he gained weight (4 pounds) and 
subjectively felt much improved. However, the fever continued to 
reach 100° F., with intermissions to normal and subnormal, and the 
pulse showed a gradual increase to around 106. The physical and 
X-ray examinations elicited no change. The sedimentation (graph 
B) changed slightly. It held an almost normal rate for the first 10 
minutes, and then took a steeper dive to 1 mm. below the index of the 
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first test. It is probably correct to assume in view of the increase in 
pulse rate that even this slight change is significant of an increased 
activity. The next test was made six months later. During this 
time the fever and pulse continued about the same. No definite 
change in the physical signs could be made out; the X ray showed 
slightly less infiltration. He had lost 7 pounds in weight, but he 
felt much better and thought he had improved. With such con¬ 
flicting evidence it is difficult to decide whether the patient had im¬ 
proved or become worse. The sedimentation (graph C) shows a 
less acute drop and a smaller index and probably correctly indicated 
a slight improvement. 

Case 62 (fig. 26).—^Admitted March 16,1927. Male, white, age 24. 
He gives a history of pleurisy in 1921 and again in 1923. In 1924 
he had pneumonia with a protracted convalescence. Since then he 
has been in good health up to two months ago when he developed 
gastric symptoms: Nausea, vomiting, anorexia, and a dry hacking 
cough. Coughed up about a tablespoonful of blood two weeks ago. 
He has lost 10 pounds in weight. Physical examination shows re¬ 
cent loss of weight, hectic flush of cheeks, persistent crepitant rales 
in right apex. He has no fever; the pulse is 72. X ray shows 
mottling in both apices and in the right base. The sedimentation 
test (graph A) gives an almost straight diagonal line and like the 
temperature and the pulse indicates a relative quiescence. During 
the following month he had an occasional rise of afternoon temper¬ 
ature to 99® and 99.2° F., but otherwise the clinical condition sug¬ 
gested an improvement. The pulse remained normal, he gained 10 
pounds in weight, and felt much improved. The sedimentation rate, 
however, shows a definite increase (graph B) and now suggests a 
relatively active process. The accuracy of the test became evident 
10 days later when the patient had a hemoptysis, about 200 c. c., 
followed by fever up to 102° F., and a pulse rate of 110. This stormy 
activity calmed down within two weehs and there followed a gradual 
slow improvement. The third test was made almost six months after 
the hemoptysis. He then appeared to be in about the same condi¬ 
tion as on admission. The pulse rate was around 72, the temperature 
normal, except for an occasional rise to 99° F. The X-ray film 
showed no change. In the sedimentation rate (graph C) there is a 
definite change for the better, much more so than one would estimate 
from the other clinical findings. 

Case 11 (fig. 27).—^Admitted August 4,1926. Male, white, age 23. 
He has had a cough for about a year, pain and soreness in the right 
side of the chest for seven months, night sweats occasionally for 
about four months, blood-tinged sputum during the last week. No 
104077 - 28 -- ^11 
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showed an index of only 2 mm., which is within 0.6 mm. of the 
observed upper limit. 

COMMENT 

In order to understand the clinical significance of the variations 
in the rate of sedimentation of red blood cells it is desirable, as in 
the use of other laboratory procedures, to have first-hand experience 
with the test. It is necessary to be convinced of the extreme sensi¬ 
tiveness of the test to the activity of the body cells incident to infec¬ 
tions and other conditions influencing the suspension stability of the 
blood. It seems to be more sensitive in registering infections than 
any other clinical signs. In no case has the sedimentation rate been 
found normal when the relatively slow response of the temperature 
and the pulse or a leucoc 3 i;osis have appeared. 

Our experience so far has not revealed in the sedimentation test 
a means of positively differentiating tuberculous and nontuberculous 
pulmonary infections. It seems likely that a chronic bronchitis and 
an incipient pulmonary tuberculosis coming to a quick and complete 
quiescence may show identical series of sedimentation graphs. But 
in spite of this the test has been foimd of the greatest assistance in 
this problem of differential diagnosis. It has furnished a few guide- 
posts, which tentatively may be described as follows: 

1. No case suspected of pulmonary tuberculosis can be free of 
suspicion so long as there is an abnormal sedimentation rate. 

2. In cases of acute or chronic bronchitis a sedimentation rate 
which returns to normal shortly after the temperature becomes 
normal constitutes strong evidence against the infection being 
tuberculous. 

3. A case of tuberculosis should not be considered in complete 
quiescence if the sedimentation rate has not returned to normal, even 
if no other symptom or sign of activity can be elicited. 

REFERENCE 

Cutler, J.: The graphic presentation of the blood sedimentation test, Am. J. Med. 

Scl. 1926, 171; 882. 

FYELOOEAPHY AlTl) UBETEROGRAPHY 
Rbpobt or Cases 

By Paul R. Stalnakkb, Commander, Medical Corps, United States Navy 

The urological service at the United States Naval Hospital, League 
Island, Pa., is a very active one and in it many interesting and in¬ 
structive conditions are seen. The case reports which follow, and 
the photographs which accompany them, have been selected as illus¬ 
trative of the varying types of cases encountered and are presented 
in the belief that they will prove instructive to naval medical officers. 
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No discussion of pyelography or ureterography is given, because 
the value of these procedures has been amply demonstrated and the 
technique by which they are accomplished is described in many 
standard works on urology. ^ 

A few conclusions, arrived at as a result of the experience afforded 
by these and other cases, are stated. 

Cash Reports 

Case 1 (figs. 1 and 2).—N. M., veteran; April 9, 1926. 

No. 24 BB cystoseope passed with ease; no anesthetic; no discomfort to 
patient Residual urine, 25 mils; light amber color, no shreds. Bladder ca- 
imclty, 400 mils. There is slight congestion of areas around both ureteral 
orifices; ureteral function normal. Trigone red and injected even beyond inter- 
ureteric ridge. No evidence of diverticula, trabeculations, tumors, stones, or 
foreign bodies. No. 6 catheter i>assed to right kidney pelvis with ease, and a No. 
6 catheter x)essed about 4 inches up left ureter, where it met an obstruction and 
would not pass further. Sterile specimens of urine collected from both sides 
and sent to laboratory show now microorganisms. Culture on plain agar and 
bouillon from both kidneys show no growth. Guinea pigs inoculated with 
sediment from sterile specimens of urine from both kidneys show no evidence 
of tuberculosis. 

X-ray pictures show slight kink in right ureter and some indication of be¬ 
ginning early hydronephrosis of right kidney. 

Case 2 (fig. 3).—P. C. C., veteran; May 3. 1927. 

No. 24 BB cystoseope passed with ease; no anesthetic; no discomfort to 
patient. Residual urine none. Vesical orifice, irregular and jagged. There 
are a number of red areas over entire bladder. No stones, tumors, or foreign 
bodies seen. Right ureteral orifice is larger than normal and gaiilng. Left 
ureteral orifice not quite so large as right. Verumontanum is larger than 
normal. 

No. C catheters pas.sed to both kidney pelves Sterile specimens colletrted and 
sent to laboratory show no evidence of tuberculosis. Cultures on plain agar 
and bouillon show no growth. 

Pyelograms of both kidneys taken after 15 milsi of a 12% per cent solution 
of sodium iodide was instilled, show distortion of both kidneys and a small 
stone in upiKT part of left kidney. 

Impkession : Renal c^alculi. 

Case 3 (fig. 4).—W. A. D., ensign, U. S. Navy; September 21, 1927. 

This patient gave a history of kidney colic ^nd hematuria. 

No. 24 BB cystoseope passed with ease; no anesthetic; no discomfort to 
patient. Residual urine none. Trigone red and congested. Interureteric ridge 
slightly raised and well defined. The ureteral orifices are close together and 
slightly raised. The right ureteral orifice functions normally but the left is 
red and congested and does not have a normal function. Otherwise the bladder 
looks normal. No stones, tumors, or foreign bodies seen. 

No. 6 catheters passed to both kidney pelves. Sterile specimens collected 
and sent to laboratory .show few leucocytes, numerous red blood cells, numerous 
calcium oxalate crystals, no acid-fast bacilli. 

Cultures on plain agar and bouillon show no growth. 

Two hour medical P. S. P. test shows a 12 per cent elimination for first 
hour and a 10 per cent elimination for second hour. 
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Pjdogram of left kidney, after instillation of 14 mils of 12% per cent sterile 
sodium iodiide soiution, shows the kidney pelvis and calyces well filled with 
opaque solution. The pelvis is smooth, rounded, and slightly dilated. The 
calyces are shortened and considerably broadened. The kidney itself is smooth 
in outline, but slightly larger than normal, and appears to be rotated, with 
pelvis anterior. The ureter leads off anterior surface downward and medially. 

Impression: Moderate hydronephrosis as the result of anterior rotation of 
left kidney, which produces a kink at the uretero-pelvic Junction. 

Left kidney pad advised. Patient was sent to duty much Improved. 

Case 4 (figs. 6 and 6).—R. B. B., captain, U. S. M. C.; August 23, 192Q. 

This patient gave a history of hematuria and pain. 

No. 24 BB cystoscope passed with ease; no anesthetic; no discomfort to 
patient. Residual urine, 60 c. c.; cloudy. Bladder capacity, 600 c. c. 

A few trabeculations in bladder. Trigone slightly raiseil. No stones, tumors, 
or foreign bodies seen. No. 6 catheters passed to both kidney pelves. Sterile 
specimens collected and sent to laboratory show no acid-fast bacilli. Cul¬ 
tures on plain agar and bouillon show no growth. Guinea pigs inoculated 
with specimen of urine from each kidney were negative for tuberculosis. 

Pyelogrnm of left kidney, after instillation of 10 mils of 12% per cent solu¬ 
tion of sodium iodide, shows the kidney pelvis well filleil with opaque solution. 
Hie upper calyx shows slight distortion, probably the result of dilatation. The 
left ureter shows slight irregularity in its course, about 2 inches below the 
kidney pelvis, and suggests the possibility of constriction resulting from kink. 
No evidence of calculi. Reexamination of the left kidney by aid of pyelogram 
shows kidney pelvis to be slightly larger than normal. A suggestion of th€ 
kink previously reported is shown to be due to faulty filling at that time. The 
clubbing of the cjilyces is still present. 

Impression : Early hydronephrosis. 

Third examination of left kidney by aid of pyelogram shows a distinct kink 
of the lirt ter Just below the kidney pelvis, which is obliterated by passing of 
ureteral catheter. Pyelogram of right kidney shows a distinct kink of the 
right ureter Just below kidney pelvis. The ureter apiiears normal in size. No 
evidence of calculi. Both kidneys show decided ptosis with ureteral kinking. 
Bilateral kidney i»ad.s worn by patient gi*eatly relieved his abdominal distress 
and he rapidly gained over 10 pounds in weight. 

Case 5 (fig. 7),—C. Q. H., sea. 2c., U. S. Navy; July 15, 1926. 

No. 24 BB cy.stoscoi)e passed with ea.se; no ant\sthetic; no discomfort to 
patient. Residual urine, 25 mils; clear. Bladder capacity, 350 mils. Bladder 
is very red and irritable, and has a small amount of mucus throughout. 
Tliere are a few trabeculations in bladder. No stones, tumors, or foreign 
bodies seen. No. 6 catheters piissed to both kidney pelves. Sterile sp4Hiniens 
collected show no acid-fast bacilli. Cultures (;n plain agar and bouillon show 
no growth. 

gram of lefc kidney, after instillation of 15 mils of 12% per cent solu- 
tion of sr^dium iodide, shows a large staghorn calculus in the kidney pelvis. At 
least partial function of left kidney was indicated at cystoscopy. 

Transferred to the surgical service, wiiere the diagnosis was confirmed and 
a mphrectomy was performed. Patient had an uneventful recovery and waa 
discharged to duty well. 

Case 6 (fig. 8).—McO. K., veteran; November 21, 1927. 

No. 24 BB cystoscope passed with ease; no anesthetic; no discomfort to 
patient. Residual urine, none. Bladder very irritable. Blood vessels around 
the trigone stand out very prominently. Prostate, slightly enlarged intra- 
vesically. No stones, tumors, or foreign bodies seen. 
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No. 6 catheter passed fully into right ureter and a No. 4 catheter was 
passed about 3 inches into left ureter. Sterile specimens taken and sent to 
laboratory show no casts, few pus cells, no bacteria. 

Cultures on plain agar and bouillon show a growth of staphylococci. 

Pyelogram of left kidney, taken after instillation of 22 mils of a 12% 
per cent solution of sterile sodium iodide, shows the kidney pelvis and calyces 
well filled with opacpie solution. There is a moderate distention of the pelvis 
and major calyces and blunting of the minor calyces. The ureter shows 
rather marked distention. 

iMPBKSBioN: Moderate hydronephrosis, result of ureteral calculus, which is 
situated near the junction of the ureter and the bladder. 

This patent was cystoscoped again and the left ureteral orifice was enlarged 
with cystoscopic scissors. Later a No. 11 Garceau catheter was pa.ssed 20 
centimeters up the left ureter and sterile olive oil instilled. 

Financial reasons forced this patient to leave the hospital to go to work. 
He will be followed later. 

Case 7 (fig. 9).—E. L. R., M. M. 2c., U. S. Navy; November 22, 1927. 

No. 24 BB cystoscope passed with ease; no anesthetic; no disc(Hnfort to 
patient. Residual urine, none. Trigone very red and congested. Ureteral 
orifices normal in position. No stones, tumors, or foreign bodies seen. No. 6 
catheters passed to both kidney pelves. Sterile specimens collected; show no 
microorganisms. Cultures on plain agar and bouillon show no growth. 

Pyelograms taken of each kidney after instillation of 12 mils of 12V^ per cent 
sodium iodide solution show the kidney pelves and calyces well filled with 
opaque solution and apparently normal in shape and contour. Both kidneys 
show congenital double pelves. The li^t ureter shows a slight kink as it 
dips down into true pelvis. 

Impression : Kink in right ureter, which is clearly visible in pyelogram. 

This patient is to be further studied with a view’ to correcting this kink. 

Note.— Later this patient refused to remain longer for study at this time 
but promised to retuni later. He is one of the tew cases in which double 
pyelograms were taken. No ill effects shown. 

Case 8 (figs. 10 and 11).—J. P. M., B. M. Ic., U. S. Navy; October 28, 1927. 

No. 24 Brown-Burger cystoscope passed with ease; no anesthetic; no dis¬ 
comfort to patient Residual urine, 35 mils; cloudy and full of debris. Blad¬ 
der very red and congested. One small pebble stone seen in bladder. Right 
ureteral orifice is larger than normal, very red and congested, and quite puffed 
out. Left ureteral orifice appears normal. Trigone red and congested. No. 6 
catheters passed to both kidney pelves. Sterile specimen of urine collected 
from right kidney shows many pus cells, no casts, numerous staphylococci. 
The largest contituent of sediment is pus. Cultures on plain agar and bouillon 
from right kidney show growth of staphylococci. Pyelogn^am of right kidney, 
after Instillation of 8 mils of a 12% per cent solution of sodium iodide, shows 
an irregular area of increased density at the lower pole, which is rough and 
circular in outline, measuring approximately lA centimeters in diameter. 
There is a second area about 1 centimeter above this area which is about 8 
millimeters in diameter. The third circular area of increased density can be 
made out at the junction of the ureter with the pelvis of the kidney, which 
measures roughly 12 millimeters in diameter and appears to act as a valve, 
blocking the outlet of the kidney. The kidney itself is well outlined, suggestive 
of distention from fluid. 

Impression: Nephrolithiasis with periureteral obstruction. 
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Transferred to surgery where a nephrotomy was performed by Commander 
McDowell and sexeral small stones removed. Patient did well for several 
days when the right ureter again became blocked and a No. 11 Garceau cath¬ 
eter had to be inserted via the cystoscope and left in for several days. Kidney 
drains freely with ureteral catheter in situ, but stops functioning as soon 
as removed. Another ball valve stone is present and blocks right ureter. 
Reexamination of right kidney shows rather marked increased density and 
distortion in this area« 

There is an irregular calcified area apparently in upper iK)rtion of kidney, 
while the second circumscribed area which was seen in previous picture is 
present in the region of uretero pelvic junction. 

IifPREssiON: Nephrolithiasis with postoperative adhesions. 

Case 9 (fig 12).—L. L., veteran; November 4, 1927. 

No. 24 BB cystoscope passed with ease; no anesthetic; no discomfort to 
patient. Residual urine, 75 mils; cloudy. Vesical neck, normal. Prostate, 
slightly enlarged intravesically. The ureteral orifices are small. No stones, 
tumors, or foreign bodies seen. No. 6 catheter passed to right kidney pelvis, 
and a No. 6 catheter passed 10 cm. up left ureter. Sterile specimens collected 
and sent to laboratory show no acid-fast bacilli. Cultures on plain agar and 
bouillon show no growth. Pyelogram of left kidney, after instillation of 12 
mils of 12^^ per cent sodium-iodide solution, shows the kidney pelvis and 
calyces well filled with opaque solution. There is an area of increased density 
in the central portion of the kidney, measuring approximately 7 by 12 milli¬ 
meters in its greatest dimensions. The minor calyces have normal appearance. 
There is a kink in the left ureter at the uretero-pelvic junction. 

Impression: (a) Stone in left kidney; (b) Kink in left ureter. 

This patient also had syphilis and while taking a course had to leave and 
go to work to support a large family. He promised to return later for further 
study and possible operation. 

Case 10 (fig. 13).—G. H. B., veteran; April 27, 1927. 

No. 24 BB cystoscope passed with ease; no anesthetic; no discomfort to 
patient. R^dual urine, none. Right ureteral orifice has a red area around it, 
iB very small, and not clearly defined. Left ureteral orifice is hard to find. 
Ihere are several red spots scattered throughout bladder; also a number of 
trabeculations. Trigone red and congested. Posterior urethra very red, 
especially around verumontanum. 

No. 6 catheters passed to both kidney pelves and sterile specimens of urine 
collected. These sliow numerous pus cells; no acid-fast bacilli. Cultures on 
plain agar and bouillon show no growth. Specimen from right kidney was 
centrifuged and the sediment inoculated in a guinea pig. The pig was positive 
fbp tuberculosis. 

Pyelogram of right kidney, after instillation of 9 c. c. of 12% per cent 
solution of sodium iodide, shows the upper calyx slightly irregular and distorted, 
which suggests tissue destruction. 

Impression : Tuberculosis of right kidney. 

11 (fig. 14).—M. M., civilian; May 13, 1927. 

No. 24 Brown-Burger cystoscope passed with ease; no anesthetic; no dlscom- 
fbrt to patient Residual urine, none. Bladder looks normal. Ureteral orifices, 
normal in position. The right ureteral orifice is slightly larger than the left. 
Trigone is raised and the blood vessels stand out more prominently than normal. 
No stones, tumors, or foreign bodies seen. 
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No. 6 catheters passed to both kidney pelves. Sterile spedm^s collected and 
sent to laboratory show no casts or acid-fast bacilli. Cultures on plain agar and 
broth show no growth In either kidney. 

Pyelogram of left kidney taken after Instillation of 10 mils of a 12% per cent 
sodium iodide solution, shows the kidney pelvis and calyces well filled with 
opaque solution. There is a slight distortion from respiratory motion; however, 
the pelvis and calyces appear normal. There is no evidence of calculL The 
right kidney appears to be normal in size and shape, but appears to change 
position slightly in the different pictures, which is suggestive of some mobility. 

Final Diagnosis : Movable left kidney. 

A left kidney pad and a fattening diet greatly improved this patient 

Case 12 (fig. 15).—CT. N. V., Sea. 2c., U. S. Navy; June 23, 1926. 

No. 24 BB cystoscope passed with ease; no discomfort to patient; no anes¬ 
thetic used. Residual urine, 15 mils; clear. Bladder very red and irritable. 
Few cellules found near left ureteral orifice. No stones, tumors, or foreign 
bodies seen. No. 6 catheter passed to right kidney pelvis and sterile specimen 
collected. Shows no evidence of tuberculosis. Cultures on plain agar and 
bouillon show* no growth. 

Pyelogram of right kidney, after instillation of 9 mils of 12% per cent solu¬ 
tion of sodium iodide, shows a shadow in the lower end of the right ureter, 
apparently just posterior and medial to the catheter, which is probably a small 
stone imbedded in a small pouch in the ureter. After repeated right ureteral 
dilatations with No. 11 Garceau catheters and instillation of sterile olive oil in 
kidney pelvis this stone in ureter w*as finally passed and patient was discharged 
to duty well. 

Pyelogram of left kidney shows no evidence of stone. 

Case 13 (fig. 16).—N. B., veteran; April 26, 1927. 

No. 24 BB cystoscope passed with ease; no anesthetic; no discomfort to 
patient. Residual urine, none. Trigone raised, red, and irregular. There is a 
Blight beginning median bar. Vesical neck appears normal. Ureteral orifices 
large and well defined. Posterior urethra red and congested. There is a small 
cyst in posterior urethra. Verumontanum looks red and congested. No stones, 
tumors, or foreign bodies seen. 

No. 6 catheters passed to both kidney pelves and sterile specimens collected. 
These show* no microorganisms. Cultures on plain agar and bouillon show no 
grow’th. 

Pyelogram pictures, taken after instillation of 10 mills of a 12% per cent 
solution of sodium iodide in each kidney, show* the kidney pelves rather dilated 
and the limbs of the calyces shortened and broadened. 

Impression : Moderate hydronephrosis of both kidneys. 

C'ONCLUSIONS 


(1) Unilateral pyelograms are the rule. There is too much risk 
in taking bilaterals and this should never be undertaken except 
under extreme circumstances and by experts. 

(2) In both renal lithiasis and renal tuberculosis, phenoLsulphone- 
phthalein and indigo-carmine tests are notoriously uncertain and 
unreliable. 

(3) Ureterograms by the two-catheter method are preferable to 
leaving X-ray catheters in situ. 
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(4) Often, movable kidney causes more trouble after the patient 
knows of the condition than before. Suspension,' operations are 
often failurea Frequently, abdominal kidney-supporting binders 
and fattening the thin patients are effective. 

(6) Before removing appendices for indefinite and indeterminate 
right-sided abdominal pains, differential kidney function tests and 
pyelograms should be made to exclude renal pathology. Many 
sound appendices have been removed when right renal pathology 
existed. 

(6) Anesthesia for cystoscopy is not generally necessary, tubercu¬ 
lous bladders excepted. In nearly 1,000 cystoscopies it has not been 
employed half a dozen times and the patients have not been pained. 
It largely depends on the dexterity of the operator in the handling 
of the instrument. Keep the cystoscope off the trigone and the 
average patient will never complain. 

(7) The average plain cystoscopy should not consume over 5 to 
10 minutes. Deliberateness, precision, and speed are the watch¬ 
words, 

(8) AU bladder tumors are potentially malignant and should be 
so treated. 

(9) The best medium for pyelographic work is now generally 
accepted as a 12^ per cent solution of sterile sodium iodide. 


SCABIES TBEATED WITH THE DANISH TBEATHENT 
Repobt of 60 Cases 

By John B. Kaufman, Captain, Medical Corps, United States Navy 

Until about seven months ago all cases of scabies occurring in 
the personnel of the naval training station, San Diego, Calif., were 
treated in the routine manner generally outlined in textbooks and 
commonly carried out in the naval service. This treatment, briefly, 
consisted in thoroughly washing all parts of the body with hot 
water and soap, supplementing this with the use of a brush on those 
areas where the skin would permit of its use. Following this a 
sulphur ointment was rubbed in vigorously over the entire surface, 
with particular attention to those sites where the eruption was 
most pronoimced. This ointment rubbing was persisted in bidaily 
for a variable number of days, during which the patient kept continu¬ 
ous company with his original underwear. Ten hours or so after 
the final application of the ointment he needed no urging to bathe 
and don clean clothing. The usual precaution was taken to sterilize 
all personal articles of clothing as well as bed linen, mattress, etc., 
that might come in contact with the patient’s body. With this ac- 
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complished he was discharged to duty with a sick-day record of four 
days or more, and readmissions were not rare. It was this large 
number of sick days that decided us to institute the Danish treat¬ 
ment and study the results. This treatment, while theoretically 
known to us, had so many adverse criticisers that our practical 
inexperience with it rather made it an experiment. The adverse 
opinions were mainly directed at its extreme irritation, disagreeable 
odor, and lack of end results. 

The treatment as outlined is as follows: 

The patient receives an ordinary cleansing bath with soap and 
warm water, drys himself thoroughly, and, following this, rubs the 
whole of his body, except the head, with the ointment. Hard rubbing 
is not desirable. After the completion of the ointment application 
the patient waits a quarter of an hour and then dons his underwear 
or pajamas and turns in. The next day, at about the same time, he 
receives a second bath and fresh clothing. The same sterilization 
process is followed as is prescribed for the older (sulphur ointment) 
treatment. 

It was obvious to us that there were several precautions to be 
taken in order to test this treatment carefully, and these will be out¬ 
lined with the hope that they will produce the same good end results 
that we have obtained. 

Perhaps the most important precaution to be observed is in the 
preparation of the ointment. In the original article describing the 
treatment the following method of preparation was specified: 

(o) One kilogram of sublimated sulphur is dissolved at gentle heat In 
2 kilograms of a 50 per cent solution of potassium hydroxide. 

(b) Two hundred and twenty-five grams of vaseline and 225 grams of wat^ 
free lanoline are carefully mixed without heating. 

(o) To this mixture 375 grams of the solution of sulphur In potash lye (a) 
is added. 

(d) Fresh zinc hydroxide is prepared by mixing 28 grams of zinc sulphate and 
40 grams of 20 per cent sodium hydroxide, and this is afterwards added to the 
ointment. 

(e) Liquid parafi9n Is added to obtain a total weight of 1,000 grams. 

(/) Five grams of benzaldehyde is added to check the somewhat disagree¬ 
able smell of sulphuretted hydrogen. 

In our experience here we have not found it necessary to incorpo¬ 
rate the benzaldehyde and have eliminated (/) in tbe preparation 
of the ointment. 

There are certain definite precautions to be taken. Great care 
should be exercised to see that the proper amounts of sulphur and 50 
per cent solution of potassium (not sodium) hydroxide are heated 
together at a temperature not too high but sufficient to result in a 
clear, dark-colored (reddish brown) liquid. When cooled slightly 
(luke warm) add the petrolatum and lanoline, which have previously 
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been mixed (rubbed together without heat), and then add the freshly 
prepared zinc hydroxide and other ingredients. It is decidedly im¬ 
portant to observe that heat enters into the preparation only when 
the sulphur and potassium hydroxide are mixed, and all other steps 
are conducted at room temperature. Ordinary potash lye will not 
produce results and potassium hydroxide c. p. is required. This is 
npt an iteih of the Supply Table, Medical Department, United States 
Navy. 

Supervision of treatment .—In addition to the cases reporting at 
sick call, recruits are examined carefully for lesions of the disease at 
body inspection on each Saturday morning by two medical officers. 
One medical officer has sole charge of all cases, examines every patient, 
charts the lesions, and directs treatment; he, furthermore, examines 
them the day after the administration of treatment and holds a 
weekly “ scabies clinic ” to determine the progress of each individual, 
and renders the final decision as to whether or not each case is defi¬ 
nitely cured. When this method is systematized, as it is here, it takes 
but little time and it is extremely important in getting results. 

Application of ointment .—Each case is treated under the direct 
supervision of a competent corps man and no patient is allowed to 
carry out his treatment without such supervision. In this manner we 
avoid, as much as possible, the probability of the ointment not being 
properly applied. The undesirability of hard rubbing with the oint¬ 
ment is impressed. 

Mistaken symptoms .—In some cases there has been noted the day 
after treatment slight itching or even a slight stinging sensation. It 
is definitely important to wait 24 hours or more to see whether or not 
further treatment is necessary or, as is the usual case, to determine 
that the symptoms are due to the irritation excited by the sulphur. 
Furthermore, in an occasional case, a moderate, eczema-like eruption 
has been noted in a sensitive skin, provoked by the scratching or 
perhaps by the ointment, and it is necessary to apply some soothing 
ointment. In either of these classes of cases it is most important that 
the treatment be not repeated so long as it is possible that the symp¬ 
toms are the result of irritation due to the scratching or treatment and 
not to the parasite itself. It is particularly to be impressed that 
hasty conclusion as to the result of treatment must not be made. Our 
experience has taught us that many cases (particularly the severe 
ones) after treatment will, for several days, retain the appearance of 
being still infected and yet, without further treatment, clear up 
gradually and completely. 

In the 60 cases here presented the notes of the examining medical 
officer indicate in several a skepticism at first as to the efficacy of the 
treatment, due to the fact that for several days following the applies- 
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tion of the ointment there still persisted some itching and there 
appeared still to remain the lesions of the disease. However, a 
repetition of the treatment was wisely withheld and all subjective 
and objective symptoms gradually disappeared. Of the 60 cases 
treated 26 were of the severe or advanced type and gave every evi¬ 
dence of having been infected for some time. In all of these the 
distribution of the lesions was more or less general. In the’ remaining 
34 cases the eruption was, for the most part, confined to the arms, 
thighs, buttocks, and penis. In one of the severest cases the patient 
had been treated several times with sulphur ointment. Although 
only the one Danish treatment was given him six months ago, there 
has been no return of the infection. One treatment only, as out¬ 
lined, has been administered in all except seven cases, and a careful 
check of these has demonstrated a positive cure. Of the exceptions, 
case 1 was an extremely severe one; after the first treatment he was 
thouglit cured and five months later he was again admitted with 
scabies, and with one treatment again presumed to be cured. In cases 
2, 3, 4, and 5, after the first treatment there was a marked improve¬ 
ment, but a second treatment was necessary in three weeks. The lack 
of results pointed definitely to improper sterilization of clothes and 
bedding by an inefficient corps man and was, in our belief, pure rein¬ 
fection from this soui’ce. 

Case 6 was mild and the regular treatment was given with oint¬ 
ment freshly prepared in the drug room that day. This ointment 
proved to have been improperly made, double the quantity of potas¬ 
sium hydroxide being used, and the man was rather severely irritated 
soon after the application. The ointment was removed from his 
body and treatment instituted for the irritation which presented all 
the signs of a moderately severe burn. When these symptoms had 
disappeared he was again placed on treatment and cured with one 
application. The wrongly prepared ointment was used only on this 
case and was immediately destroyed. Case 7 was the most severe 
and advanced of all the cases treated, the lesions covered the entire 
body, except the head, and the patient stated that he had only noticed 
the itching about One week before presenting himself for treatment. 
The first api)lication of the ointment apparently effected a cure, but 
one month later there were still many lesions and a second treatment 
was administered witl* tiie same apparent good results. After an¬ 
other month had passed he again sliowed unmistakable evidence of 
active scabies, and a third treatment was given. The patient is still 
under observation, though apparently cured. Complete sterilization 
was carried out in this case, the ointment was properly made and 
applied, and, lacking any specific cause for the negative results, it 
should be noted as a failure. 
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Of the cases cited no man was on the sick list and absent from his 
duties for more than one day except the few requiring more than one 
treatment. It will therefore be seen that the saving of sick days 
was mo^t gratifying to us when we recalled our past experience with 
the sulphur-ointment treatment. 

If the same good results can be obtained generally, it is suggested 
that it might be advisable to include the ointment as an item of the 
Supply Table. Whether or not it is sufficiently stable to be prepared 
in bulk and issued in this manner, we are imable to state; also, we are 
not prepared to assert whether or not the nature of the container 
would be a necessary factor to consider. Recently we have put aside 
some ointment in a glass jar to be kept under average conditions and 
will in about six months use it on a scabies case that may present 
itself at that time. Some of the lesions will be treated with a fre,shly 
prepared ointment, while others will be subjected to the ointment that 
has been stored. 

In carrying out this treatment and presenting the record of each 
individual case I am indebted to my assistants. Lieutenants Farmer, 
Bowles, and Childs, Medical Corps, United Stat^ Navy, and for the 
careful supervision of the preparation of the ointment to Chief 
Pharmacist Alexander, United States Navy. 


TRANSFIXION WOUND OF NECK' 

Report of Case* 

By James M. Troui't, M. D., B. A., F. A. C. S., Major, Medical Corps, United States Army, 
Surgical Service, Tripler United States Army General Hospital, Honolulu, Hawaii 

This case is reported purely as a curiosity and as an illustration of 
the great trauma the tissues of the human body can withstand. 

Ralph L., white, seaman, second class, United States Navy, age 22 years, was 
admitted to Tripler General Hospital November 4, 1^27, as a litter emergency 
case following an automobile accident. The car he was driving skidded and 
went through a picket fence on the roadside. He had been impaled on one 
of the pickets, a portion of which transfixed the soft tissues of the neck. 

Two large splinters of wood projected from punctured skin wounds in the 
lower part of the occipital triangle of the right side of the neck. About 
8 centimeters of the larger splinter was showing, its end being just above the 
right acromion; 4 centimeters of the smaller s^dlnter stuck out in the same 
plane, just above and in front of the larger one. The direction of the splinters 


^Published with the permission of the Surgeon General, United States Army, who is not 
responsible for any opinion expressed or conclusion reached herein. 

’This patient was admitted to Tripler United States Army General Hospital in Hono> 
loin as an emergency and transferred to the United States Naval Hospital, Pearl Harbor, 
all days later, when his condition warranted removal. 
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was from above, downward, and slightly backward. The splinters were 2 centi¬ 
meters and 1 centimeter in diameter, respectively, at their points of exit from 
the skin and tapered to irregular extremities. They appeared to be firmly 
embedded in the soft tissues of the posterior part of the neck for at least 10 
centimeters. There was a ragged punctured wound 4 centimeters long in the 
skin over the superior carotid triangle of the left side of the neck, from which 




blood was slowly cosing. (See fig. 1, which is schematic.) Th&te was no 
bleeding from the mouth or nose nor any evidence of injury to the larynx 
Aside from minor abrasions of the face and hands there were no other wounds. 

The patient was moderately shocked and complained of severe pain in the 
neck. The head was fixed in a position of partial flexion, with rotation to the 
right 

Under gas-oxygen the splinters ware safely removed, but with considenible 
difficulty, due to the firmness with which they were held in the tissues. Con- 
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trary to esQiectatlon, there was no honorrhage following extraction of the 
splinters. 

The foreign bodies were two pine splinters, roughly conical in shape, tapering 
to hlnnt points. The larger one was 24 centimeters long and 3 centimeters In 
diameter at the big end; the smaller one 13 centimeters long and 1 centimeter 
wide at the larger end. The small splinter was evidently derived from the 
larger one, as were numerous smaller wooden particles which were removed 
when the tract was cleaned out. (See fig. 2.) 

The wounds of exit had to be enlarged to r^ove the sidinters; all wounds 
were debrlded and the entire tract dakinlzed. In spite of a low-grade infection, 
the wounds healed kindly, and the sailor was out of the hospital 12 days after 
the injury. 

COMMENT 


There are several interesting features of this case aside from the 
unusual nature of the trauma. 

1. The difficulty experienced in extracting the foreign bodies was 
not only due to the firmness with which they were embedded but 
more especially to their irregularly-conical shape. This fact was not 
fully appreciated in the beginning, and a great deal of tractive force 
had to be exerted to pull the splinters out, small end first. It neces¬ 
sitated enlarging the wounds of exit. Had this patient been placed 
on his back instead of prone it is possible that a much smaller amount 
of force, exerted as pressure in the line of the tract, would have 
dislodged the splinters more easily. Traction on the larger ends of 
the splinters was impossible, as they were buried in the wound on the 
left side of the neck. Besides, the shape of the foreign bodies was not 
realized till after their removal. 

2. The course of the foreign body, since it was originally one which 
splintered in the tissues into two large and many small pieces, is 
worth comment. It illustrates the elasticity of the soft tissues of 
the neck which permits important structures, vessels, and nerves to 
slide out of the way of a blunt penetrating instrument, and so escape 
serious damage, llie wound of entrance in the skin of the left side 
of the neck was over the superior carotid triangle at the level of the 
upper border of the thyroid cartilage; the larger wound of exit was 
in the occipital triangle of tiie right side, 1 centimeter above the 
acromion. A direct line between these two points traverses the 
carotid packet of vessels and nerve, the bodies of two cervical verte¬ 
brae, the vertebral canal, and the deep muscles of the right side of the 
neck. Obviously, this was not the course the splinter pursued. The 
sailor was impaled on the foreign body when his car went through 
the fence, the line of force being from above, downward, and slightly 
backward. The patient’s body struck the picket at an acute angle, 
and a large ^linter transfixed the tissues, being broken off short in 
the tissues at one end. The resiliency of the soft tissues gave pos- 
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teriorly at first; then the stemomastoid was perforated near its 
posterior border, just missing the external jugular vein. The sub¬ 
sequent course can be conjectured as follows: Through the middle 
scalene, levator angvli scajruU, longissimm cervicia^ oom/plexus^ and 
rmdtifjdus where the splinter struck the bone of a cervical 

spine and was shivered into two large pieces and many small frag¬ 
ments. The direction of the two splinters was changed slightly 
backward by this point of resistance; they passed under the liga~ 
Tiieviv/m nuoTuie^ through the mvltifdus apince^ the complexua^ the 
splerdm, and the anterior border of the trapeziua, to emerge on the 
right side. 

3. The rapidity of healing is remarkable when the amount of 
trauma is considered. Except for a slight pharyngitis and tonsillitis, 
which cleared up in 48 hours, there were no complications. 


DEATH FOLLOWnrO EZTHACTION OF TEETH' 

Re2>obt or Gass 

By Clifford E. Henry, Commander, M. C., V. (S.). United States Naval Reserve 

Extraction of teeth is generally considered a minor operation, in 
which the patient is taking little if any risk as to life. With the 
more extensive reporting of cases and the sequelee that often follow 
extraction, the profession is being impressed with the fact that 
extraction can not be made with impunity, and the liberation of 
laige amounts of toxic material into the system is hazardous. The 
eradication of d^tal infection is often imperative, but the teeth 
should not be extracted if the infection can be otherwise removed. 

The object of this paper is not, however, to discuss the tedmic of 
extraction, but to report a case of extraction following which there 
was unusual abscess formation and death. 


Casb Repobt 


The patient was first seen on September 22, 1927. A man, aged 61, giving 
the following history: For the past six months he has been feeing exceedingly 
well and has been doing considerable walking. He has lost weight during this 
time, about 50 pounds, which be attributed to the walking. Had imenmonla 
in January, 1923; no other severe illness. Has had a clironic sinusitis and 
nasal catarrh for yeara Two we^s ago he had some pain in the region of 
apex of right scapula. At about the same time he had an attack of chills, 
fever, and sweating. He went to see a dentist, who opened an abscess on the 
left side of the lower Jaw. On the night of September 17 another abscess was 
opened in the same region. The morning of September 22 he had two teeth 
extracted and additional drainage. In the afternoon be came to my oflke fw 
ttte first time. Pulse 80, temperature 99. fnioe were no lesiona in the lungs 


‘ Received for pubtlcaUon Feb. 1, 1928. 
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and no indications of heart involvement. On October 0 I was called ont to see 
the patient The right eye was swollen shut, the conjunctiva rolled out as two 
bags of fluid, the patient was partly delirious, temperature 103, pulse 140. He 
was hospitalized with a working diagnosis of septicemia with possible lateral 
sinus infection. On October 13 there was apparently pus in the right region 
of right orbit and an incision was made through the upper eyelid and a probe 
passed above the eyeball into the orbit, opening an abscess containing about 
4 fluid drams of heavy yellow pus. With a fine silver probe, no opening could 
be found into either the ethmoidal or frontal sinuses. The immediate cause of 
death was meningitis. Dr. G. L. Doxey saw tlie case In consultation and was 
of the opinion there was a cavernous sinus infection. 

Roentgenograms made at the hospital and also by Doctors Griffith and Holli¬ 
day, exodontists, to wh»)m the patient was eventually referred, showed an 
osteomylltic condition of the left side of lower jaw. Blood culture was negative. 
The pus from the orbit contained pneumococci and streptococci. An autopsy 
was not obtained. 

The unusual feature in this case was the abscess in the orbit. That 
the teeth are frequently the site of infection that is the cause of iritis 
and other diseases of the eye is a well-known fact. 

C. Fromaget points out that dental infection may be carried by the 
blood stream to the eye where it forms a focus of infection. Accord¬ 
ing to Bosenow the infection is induced chiefly by the StreptocouB 
viridans, which seems to have an elective afimity for the eye. 

R. C. Buckley reports a somewhat similar case in which a necrop^ 
was obtained. There was acute maxillary sinusitis; extension of 
the infection along the right maxillary nerve to the right semilimar 
ganglion, extra-dural space, and tissues about hypophysis and left 
orbit; fibrinopurulent meningitis; and abscess of right temporal lobe 
of the brain. 
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PKOSTATECTOHY* 

By WiNviKLD ScoFT PuoB, Commander, Medical Corps, United States Navy (retired) 

Just as we were about to enter the ampitheater one of the nurses, 
seeing our cases grouped, asked us what percentage of men develop 
prostatic disease? We replied as follows: The two most important 
lesions of this organ are chronic prostatitis and prostatic hyper¬ 
trophy. The former very few of us escape. PracticaUy every man 


‘ Clinical lecture delivered at Parkview Hospital. New York City, Dec. 7, 1927, under the 
K^iees of th€ Steinburg Foundation. 
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who has had gonorrhea at some time suffers prostatitis. There¬ 
fore, the great armies of the past and present sink into insignificance 
when compared to the hosts of this disease. To-day we are interested 
in the prostatic lesion known as hypertrophy. While by no means 
as common as prostatitis it is relatively frequent. Among the stand¬ 
ard textbooks one sees hypertrophy as occurring in 20 to 25 per cent 
of the males over 60. Certainly that is a modest estimate, as in our 
experience the incidence is about per cent. 

Do we see most of those who have prostatic enlargement? Cer¬ 
tainly we do not. Most of the patients calling on the medical advisor 
are found well advanced in the disease. It is also a fact that many 
with quite pronounced lesions do not manifest symptoms of moment. 
The actual incidence of this entity must therefore even considerably 
exceed our estimate. 

What is prostatic hypertrophy? I regret my inability to give a 
practical answer to this question. It is still the subject of much dis¬ 
cussion, some contending that it is of inBammatory origin, i. e., a 
definite hyperplasia. The other school believes it to be a typically 
adenomatous development. 

Giechanowski, after a large amount of research work, wrote a 
lengthy article advancing the inflammatory theory, particularly em¬ 
phasizing the part played by gonorrhea. This author believed that 
a long continued chronic inflammation was the basis of the changes 
which take place in hypertrophy of the prostate. He believes the 
adenomata that are sometimes seen have nothing to do with the 
real prostatic hypertrophy. 

Billroth believed it to be a definite hyperplasia of inflammatory 
origin. 

Cohnheim believes we are dealing with a definite tumor formation. 

The French school, comprising such well known names as Albarran, 
Chevasau, Marion, and Socin, hold the theory of true tumor 
formation. 

Among the more recent studies we find Adami and Nichols holding 
to the inflammatory idea, with the adenomas as incidental. 

Aschoff, in his pathologic anatomy, is converted to a true tumor 
formation. 

We have learned one great point of interest, and that is we have 
never found a definite prostatic hypertrophy in a cadaver. This is 
based on almost 1,000 bodies past 50 years of age examined in the 
dissecting rooms of the medical schools in New York City. Our 
interest in this was stimulated while first studying prostatectomy. 
The attendant of many years service remarked at the time, “ Doctor, 
they don’t seem to be able to do that operation very well on cadavers.” 
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His observation was correct and on following it up we recorded the 
findings just noted. 

Much difference of opinion prevails as to the original focus of the 
hypertrophy. It would seem to us, however, that the initial develop¬ 
ment may occur in any part of the gland, but most commonly in the 
lateral lobes. Cabot tells us that the functional demand has its 
influence upon the stimulation of the cells to take on growth charac¬ 
teristics. He believes this is borne out by the facts that enlargement 
occurs usually just past middle life. Gardner makes the observation 
that hypertrophy of the prostate is rarely if ever observed in Catholic 
priests. Having seen several among the clergy ourselves, that argu¬ 
ment is open to question. 

The pathology of true prostatic hypertrophy must be distinctly 
separated from that of otiiier vesical neck obstructions. In this 
group one must include the subcervical and subtrigonal hypertro¬ 
phies; the prostatic bars and rings. These differences must be recog¬ 
nized, as failure to do so has caused much suffering to the patient 
and embarrassment to the surgeon. Only recently we saw a prostatic 
hypertrophy, so called, in consultation. The surgeon had subjected 
the patient to a suprapubic cystotomy but was unable, as he said, 
to eradicate the prostate. There, presented to view, was a typical 
prostatic bar—sans prostate. A punch introduced suprapubically 
cleared the obstruction and the patient of symptoms. 

A discussion of the methods used in separating the different m- 
tities causing obstruction of the vesical neck is most interesting. 
The same applies to that most important subject, preliminary prepa¬ 
ration. Indeed, this latter is of greater import than the operative 
procedure. However, as we have been allotted the subject of opera¬ 
tive procedure, it is incumb^t on us after these few introductory 
remarks to proceed with it as our main topic. 

METHODS OF FROCEDURS 

Bverything being in readiness, what procedure will we carry out! 
The doctor has asked us if we do a suprapubic or a perineal prosta¬ 
tectomy. Our experience in the practice of surgery convinces us 
that one should follow no set dogmas. We regard it as a great mis¬ 
fortune that some of our master minds can see only one line of pro- 
<!edure. Really this is sad. There are unquestionably definite 
indications for both l^pes of prostatectomy. We also believe condi¬ 
tions may arise in which a combined procedure will be most ad¬ 
vantageous. Certainly this is applicable in prostatic carcinoma. If 
we believe both methods are good, how will we arrive at our con¬ 
clusions as to what shall be done in the cases at hand ? 
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As a rule we find that where our prostate projects well up into the 
bladder and to but a moderate degree into the rectum, suprapubic 
removal is the method of choice. Where the gland seems very low, 
dipping well down into the perineum and rectum, the perineal route 
is ideal. There is little doubt, however, but that the lower route 
requires more skill and experience. We should hesitate to recommend 
it to the beginner. 

The two cases we have with us to-day are of the high type with 
large lobes projecting well into the bladder. We shall attempt a 
one-stage prostatectomy in both cases. Wliat do we mean by a one- 
stage procedure? As you know, it is customary in most clinics to 
drain the bladder imtil the patient is in condition to remove the 
gland. Some men drain suprapubically preliminary to a perineal 
prostatectomy. This latter we feel is hardly justifiable. Most of 
those who drain the bladder by a cystotomy do not believe drainage 
can be accompli.shed in any other way. In our experience it is prac¬ 
ticable to drain 90 per cent of these cases via urethra with an in¬ 
dwelling catheter. Both of these men have been so drained for 
about 10 days with very little discomfort. The opponents of urethral 
drainage will tell you: “ Be careful or your patient will develop an 
epididymitis.” Quite so—this is a possibility, but in about the same 
proportion as those drained suprapubically. As a rule we ligate the 
vas subcutaneously before we insert the urethral catheter. This is 
advisable as a preliminary in all prostatectomies. More or less in- 
juiy of the seminal ducts is bound to take place on removal of the 
prostate, even in the hands of the most skilled surgeons. Seminal 
vesiculitis and epididymitis follow in its wake. If these attacks only 
occurred once it would not be so bad, but they have a habit of recur¬ 
ring, much to the annoyance of the patient. 

Vasoligation is a simple little procedure and quickly done. As 
we are scheduled to discuss it again later we will not burden you 
to-day. A very excellent article regarding technic of vasoligation 
by Alyea has just appeared. It is better than anything we might 
say. 

As we are carrying out a series of observations on anesthesia tech¬ 
nics we are doing some operations by abdominal block and others 
by spinal anesthesia. Our operations to-day will be under the latter 
method. 

THE ANESTHSenA 

Do not think that because you have seen our friend Doctor Labat 
enter the subarachnoid space with apparent ease, that it is a simple 
procedure. No one has been able to convince me that puncturing the 
spinal canal should be taken lightly. Have your patient well pre- 
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pared and seat Him on the edge of the table, head and shoulders bent 
well forward. We will then search for the spinous process of the 
third lumbar vertebra. Just beneath this landmark we insert our 
needle. What k,uid of a needle should one employ for this purpose ? 
The needles used by different operators vary from 19 to 22 gauge 
and from 3 to 4 inches in length. We use an American made syringe 
of the Luer Lok type with a 22-gauge and 3-inch length. As you 
will notice, our needles are made of nickeloid, a substance which will 
not rust. When one enters such a canal as the subarachnoid space it 
ill behooves the operator to inject rust with h,is anesthetic. A 10 
o. c. syringe is used for injection purposes. You will note that we 
are using a very convenient little ampule which contains about 10 
centigrams of novocaine or its equivalent. We now break the neck 
of the ampule. Our spinal needle having been introduced, we re¬ 
move the stylet and, as you see, fluid at once appears. This is al¬ 
lowed to flow into the ampule drop by drop until it is almost filled. 
There is now in the ampule about 5 c. c. of the .spinal fluid, in which 
the novocaine is dissolving. When completely (dissolved this fluid 
is taken up in the syringe and injected very slowly into the needle 
that has penetrated the subarachnoid space. Our needle is then 
quickly withdrawn and the patient placed on his back. The doctor 
asks if we do not practice barbittage ? No; we do not. This method 
consists in the withdrawal and reinjection of spinal fluid after the 
original novocainization. It has always seemed to us an unneces.sary 
procedure and as you will note our anesthasia, though of simple tech¬ 
nique, is quite adequate. Analgesia appears almost at once and we 
will in a short time have complete abolition of sensation from the 
nipple line to the toes. 

Spinal anesthesia is not free from danger, neither is any other 
form of sensory abolition. One must be constantly on the watch for 
evidence of falling blood pressure. You will note that our table is 
so arranged that the patient can be quickly swung into a Trendelen¬ 
burg posture. When the blood pressure begins to slip, the patient 
should be placed in this position and given caffeine-sodium benzoate 
at once. In patients with low pressure it is also advisable to admin¬ 
ister the anesthetic in the Trendelenburg position. 

SUPRAPUBIC PROSTATECTOMY 

Our patient having had about 200 c. c. of boric-acid solution 
injected into the bladder, via urethra, he is placed in a moderate 
Trendelenburg posture. An incision is now made slightly to the 
right of the median line from the symphysis pubis to about 3 inches 
below the umbilicus. It is important that our incision be well down 
over the pubic joint, but not into it. Failure to observe this precau- 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



652 


PUGH—^PEOSTATBCTOMY 


v<ii. XX rr 


don often means the development of an arthritis at this articulation 
and months of invaliding for the patient. Why do we not enter the 
midline of the abdomen? Yes; it is a little easier to do that, but 
experience has taught us we get better results by our procedure. 
After we have made our cutaneous incision it is carried down through 
the fascia to the muscle aponeurosis. This latter tissue is then 
incised and the muscle fibers separated. Now you are beginning to 
see why we use the lateral approach, as beneath the rectus we again 
separate the fascia. Our muscle opening is slightly extended with 
the handle of the scalpel and we are down on the peritoneum close to 
the pubes. 

In this patient the peritoneum is attached very low, almost to the 
pubes, and we could easily injure it. We run our hand over the 
peritoneum and retract this structure from its reflection over the 
bladder. In this case it is rather thick and retracts easily. As you 
notice, we are pulling back the peritoneum over the dome of the blad¬ 
der. Now the veins of the bladder are seen running vertically on its 
rounded surface. We are certain, therefore, that this is the urinary 
viscus. Some one has asked, softly, why does he retract the perito¬ 
neum so far? Well, my friends, the answer is this, so that we can 
plant our tube as high as possible in the bladder. This promotes 
healing and is a good prophylactic of a persistent fistula. I assure 
you these sinuses are most embarrassing to the surgeon and very 
annoying to the patient. With a silk retention suture passed through 
the bladder on each side we incise the organ between the threads. 
As the fluid flows out we lower our patient and insert the right hand 
into the bladder. The index fiinger passes down between the large 
lobes of the prostate and into the urethra. While we do this an 
assistant has passed his index finger into the rectum and lifts up the 
prostate as high as he can. Would it not be advisable to place our 
own opposite hand or finger in the rectum ? Some do that, it is true, 
but to us it is inadvisable. Why ? Because we have repeatedly seen 
experienced operators take that finger out of the rectum and put it in 
the abdomen. We are human, as are all others, and refuse to take a 
chance. 

We are now all set for the prostatectomy. Our right index finger 
is pressed forward into the urethra and the anterior commissure of 
the prostate is ruptured. When this happens you will notice a 
projection sticking up against your finger. Just beneath this mass 
a sluiceway is plainly discernible. Place your index finger in this 
gutter and follow it all the way around until you have the entire 
adenoma or prostatic mass in your right hand. Then gently remove 
it, severing any remaining attachments with the fingers. I admit 
all this sounds much easier than it really is. Sometimes the mass 
is very adherent, and quite a little patience must be exercised in 
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none too well. The patient is taken from the operating room well 
wrapped in blankets and placed in a good warm bed, with everything 
possible done to maintain his blood pressure. As we have said 
before, the patient should leave the operating room with the bleed¬ 
ing controlled. This is, however, quite deceiving, and again the 
hemorrhage may recur. A nurse must be constantly on guard to 
watch for this possibility. When it appears, and bleeding is exces¬ 
sive, no time should be lost in repacking the prostatic bed. It is 
much better to pack one needlessly than to lose a patient from hem¬ 
orrhage. Advocates of the perineal route exclusively tell us they 
have a great advantage in the ease with which postoperative hemor¬ 
rhage may be controlled. We wish to state right here that we have 
seen a number of excellent operators very much disturbed in at¬ 
tempting the perineal control. We believe that our patient should 
have all the water that he can drink. It not only helps maintain 
the blood pressure but dilutes the vascular toxins and tends to pre¬ 
vent constipation. 

Young tells us that in a large series pneumonia was the most fre¬ 
quent cause of death. This is one reason why we should get our 
patients up and about as soon as possible. Aside from a definite 
pneumonic infection, an embolus in the lungs is by no means rare. 
We have seen it three times in the last three months on another large 
service. 

In these cases, on the morning following operation, slight chest 
pains were complained of, temperature was 103°, and blood was 
present to a varying extent in the sputum. A chest examination 
showed a pulmonary congestion but not the definite consolidation of 
a pneumonia. Within two days the temperature was normal, and 
the patient felt greatly improved. Sudden death, however, may 
occur in this way. We have seen it two weeks after operation. 

Uremia was formerly regarded as a frequent and most serious 
postoperative complication. In this, the era of scientific urology, 
it is largely prevented by the preoperative treatment. It is the chief 
reason for the imbibition of large quantities of water that we have 
mentioned before. If there is any indication of a toxic condition, 
use water by rectum, subcutaneously, and intravenously with a lavish 
hand. 

Hiccough, I can assure you, gentlemen, is one of the most for¬ 
midable complications with which ^ve have to deal. How often does 
it occur? I can not tell you with any degree of accuracy, but cer¬ 
tainly often enough. What shall we do about it? We hear of Spts. 
aetheris comp., the so-called Hoffmann’s anoydyne, and the use of 
cracked ice. Some use amyl nitrite. Really these methods are of 
very little value. Gastric lavage is often most efficacious. Morphia 
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should be used liberally, as it will do these patients no harm. Where 
this does not succeed, inhalations of chloroform may be used. This 
condition calls for heroic measures, as often our patients are so 
devitalized they are unable to stand the strain very long. 

Abdominal distention with tympanites is very often seen‘after 
prostatedomy. Expect it and do not get excited. As a rule, it sub¬ 
sides after the first 48 hours. Local anesthesia has done away with 
this complication to a considerable extent. By that I mean the 
distention is not so serious as formerly noted. If it does not dis¬ 
appear after the use of a soapsuds enema, eserine or pituitrin may be 
used. Avoid the use of Epsom salt in these cases, as it is poison to 
them. 

Infection of the wound: This is very much less frequent where 
suction drainage is used. Sometimes it occurs in spite of the utmost 
care. Gangrene and sloughing may even occur. They must be 
treated by opening and draining the areas involved. Mercurochrome 
in 1 per cent strength is particularly efficacious in this instance. 
Dakin’s solution is also of value. Epididymitis should be avoided, 
as we told you earlier in the afternoon. Where a persistent abdomi¬ 
nal fistula occurs after operation, some obstructive mass has usually 
been left; look for and eradicate it. 

When shall we pass an urethal sound 1 Some say never, but never 
seems like a long time. We usually recommend the passage of a 
large sound in about two weeks. 

In our little talk to-day we have tried to touch on the most im¬ 
portant points in relation to suprapubic prostatectomy. Only too 
well do we realize that it is a big subject and we have only scratched 
the surface. The drawings which we present are well done and 
interesting. This, together with the bibliography appended, will 
make up for any omissions on the part of the speaker. A perusal of 
this list will well repay anyone interested. 
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MODERir METHODS OF TREATMEHT OF BROHOHIAL ASTHMA' 

A Rbview 

By S. A. Pabowski, Lieutenant (Junior Grade), Medical Corps, United States Navy 

The subject of bronchial asthma has received very much atten¬ 
tion in old and modem literature. Many opinions have been put 
forth as to the true nature of this disease, especially regarding the 
pathology, the factors of causation, and the treatment. 

Although modem writers agree on the pathology wrought in the 
lungs and admit most of the factors of causation, they differ greatly 
when it comes to the mode of treatment that ought to be instituted 

^ From n. 8. Naval Hospital, Chelsea, Mass. 
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in a condition of bronchial asthma. This divergence of opinion as 
to the treatment is a manifestation of the fact that so far no specific 
treatment of a curative nature has been found. 

Tlie numerous factors of causation point to the improbability of 
finding a cure for all cases. A cure of this kind would have tc 
consist of something that would so fortify the human organism as 
to enable it to hold its own regardless of the many causative factors 
to which it may be exposed. 

So far, the only logical treatment is one based on the etiological 
study of each individual case. What may be considered a satis¬ 
factory treatment in one case may be very unsatisfactory in another 
case and vice versa. 

It is my aim to review some of the modern methods of treatment 
that have been brought out and give their methods of administration. 

Under the heading of treatment we have to consider treatment of 
the so-called “ bronchial attacks,” treatment aimed at the prevention 
of these attacks, and treatment intended as a cure for asthma. 

1. Dunng attacks .—Nothing has proved of greater value than 
epinephrin given by mouth, or better still, hypodermically. The 
usual (lose is m. V to m. XV. Atropin hypodermically, gr. 1/100, 
is also used with great success. Some doctors employ morphine, 
which is bad procedure because it invariably leads to the formation 
of the “dope” habit. Pituitrin, hypodermically (1 ampule), is 
used in the same way as epinephrin and atropin. Calcium therapy 
in single large doses is now used by some for the rapid i*emoval of 
actual attacks. Various substances are used by way of inhalation, 
such as amyl nitrite, chloroform, stramonium leaves, burnt together 
with nitrate of potash, and potassium nitrate. 

2. 'prevent attacks .—Injections of epinephrin over long periods 
of time have aided in warding off attacks. Calcium chloride injec¬ 
tions given intravenously, or calcium lactate, together with para¬ 
thyroid extract administered orally, are being substituted for the 
older method of epinephrin injections. 

3. Curative treatment .—The modern methods of treatment in¬ 
tended as a cure for asthma are varied and to a large extent unsatis¬ 
factory. The finding of the exciting agent in the case of asthma 
due to anaphylaxis and the desensitization of an individual against 
such exciting agent is a very logical method of treatment. Un¬ 
fortunately de.sensitization can not be accomplished in all cases even 
when the sources of effective allergens are known. 'In .such cases 
a change of location or the removal of the offending substance ofter 
results in a cure. 

Sensitization to dusts of various kinds was showm by Kern, Meyer, 
and others to be a great factor in the production of a.sthma. Removal 
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of such dust or desensitization treatments prove beneficial in many 
cases. 

Infection is also considered a great factor. Foci of infection ought 
to be looked for and removed. Koopman, Helsman, and Golltich 
found streptococci in the sputum of many asthmatics, and vaccine 
made from such sputum cultures proved of great value. Backemann, 
Graham, Bouse, Thomas, and Touart use autogenous vaccines in cases 
where there are no specific reactions to foreign proteins, no foci of 
infection, and no irregularities in diet or mode of living. They 
report very good results. 

ArjefiF, Civallier, and Stube report their experience with tuber¬ 
culin injections. Only those cases get better in which tuberculosis is 
the underlying cause. 

Aulde describes his peptone treatment, in which he uses Armour 
peptone intravenously (dose 0.3 c. c., increasing by 0.2 c. c. up to 1.5 
c. c. of 5 per cent sol. in normal saline) or intramuscularly (dose 7.5). 
Such injections should be given slowly. Milk injections, also com¬ 
bined peptone and vaccine, have been tried with success. 

Of late, calcium therapy is being employed in the treatment of 
asthma. Some administer the calcium on the basis that there exists a 
deficiency in the calcium content of the blood. Whether such a 
deficiency is the causative factor, or is only secondary or even acci¬ 
dental, we do not know. We do know, however, that a correction of 
such a deficiency results oftentimes in permanent cures, or at least 
in a betterment of the patient’s condition. Others use calcium on 
the grounds that bronchial spasms are caused by a hyperstimulation 
of the pulmonary branches of the vagus, as shown by experiments on 
animals proving that calcium inhibits the parasympathetic system, 
of which the pulmonary vagus is a part. 

Calcium bromide is used in doses of 0.5 to 2 gm. in 5 to 20 c. c. of 
normal saline solution, given by slow injection. Calcium chloride 
is also used in increasing doses of 5 c. c. to 10 c. c. of a 5 per cent 
solution at 5 to 7 day intervals, or even daily in doses of 0.5 to 1 gm., 
until 10 or more injections are given. 

Naval, Hollender, Brown, Hunter, etc., give calcium lactate gr. V, 
t. i. d., together with parathyroid 1/20 gr., t. i. d., or thyroid 1/10 
gr., t. i. d. Their results have been very promising, especially in case.s 
where a calcium deficiency has been demon.strated. This method of 
calcium and parathyroid administration has been used on five of 
our asthmatic patients and two hay-fever cases at the United States 
Naval Hospital, Chelsea, Mass., and all have been helped to a 
greater or lesser degree. 

Kummell, Jungmann, and Browning report on the removal of 
the cervical ^mpathetic and its ganglia. So far there is a difference 
of opinion as to the advisability of such an operation. 
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Klemitz and Guarini have introduced X ray as a method of 
treatment. Many favorable reports have appeared in the literature. 
Guarini advises that the rays be filtered through a zinc filter 0.5 
mm. thick and the whole thoracic region irradiated. He further 
advises that the treatment be continued for three weeks with four 
treatments per week. 

CONCLUSION 

The methods of treatment outlined above have resulted in many 
cures. What may be a cure in one case may be totally ineffective in 
another. So far no specific treatment has been found for all cases. 
The best methods of treatment are those based on the etiological 
study of each individual case. 


DIFPEBENTIAl DIAGNOSIS IK A CASE OF POLYDBIA' 

By O- W. Smith, Lieutenant (Junior Grade), Medical Corps, United States NaTj 

D. T., sea., 2c., age 20, entered this hospital September 2, 1926, complaining 
of frequent urination and an excessive thirst. 

Family history .—PutieuUs mother is living and well. One sister, age 18, has 
tuberculosis and Ls in a sanitarium receiving treatment. Two brothers, age 7 
and 14, have polyuria and enuresis. Two sisters living and well One sister 
dead, age 19, cause unknown. 

Past history .—Patient gives history of having the umal childhood diseases. 
Has always been strong and healthy and has a very good health record. There 
is no history of previous operations or injuries. 

Patient has headaches occasionally, but they are not severe. Vision is good 
and there is no history of trouble with his ears. 

No histoi*y of tonsillitis, frequent head colds, or attacks of sore throat 

Patient has had no respiratory diseases, no chronic cough, ni^t sweats, 
afternoon fevers, or a loss of weight 

No history of constipation; eats any type of food equally well. Normal 
appetite. No record of abdominal distress, nausea, or vomiting. 

Venereal history negative. 

Patient has had no swelling of his hands, feet, or infraorbital edema. 

Present condition .—Physical examination reveals a well nourished young mAn 
about 18 years of age. His complexion is rather anemic. 

Height, 5 feet 7 inches. Present weight, 146 pounds. Normal weight 146 
pounds. Temperature, 98.6; pulse, 70; respiration, 20. Systolic blood pressure. 
100. Diastolic blood pressure, 62 mm. Hg. 

There are no scars or other evidence of cranial injuries. Eyes normal; pupils 
reacting equally to light and in accommodation. Tonsils slightly hypertrophied 
but not clinically diseased. Slight anterior cervical adenopathy preset. 

Chest shows a normal expansion. Lung clear and n^ative to physical 
examination. 

Heart is normal in size, no murmurs or abnormalities. 

Abdom^ negative. 


‘ From U. S. Naval Hospital. New York, N. Y. 
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Genitalia negatlTe. 

Bxtremlties negatlTe. 

Reflexes normal. 

lAiboratory findings and special examinations. —^Blood count: Leucocytes, 
10,200; hemoglobin, 95 per cent; nentrophlles, 68 per cent; lymphocytes, 28 
per cent; eoslnophiles, 2 per cent. 

Twenty-four-hour specimen of urine: Amount, 4,000 c. c.; Sp. gravity, 
1.011; albumin, negative. Acid reaction. Pale amber in color. Negative for 
acetone and diacetic acid. Microscopical examination, normal. There is an 
occasional trace of albumin but no casts in the urine. Total chlorides and total 
nitrogen content per 24-hour urinary specimen averages about 16 and 12 grams, 
respectively. 

Blood Wassermann, negative. 

Blood chemistry: N. P. N., 35 milligrams; urea N., 16 milligrams; uric acid, 
3.2 milligrams; sugar, 103 milligrams; creatinine, 1.1 milligrams. 

Phenolsulphonephtbalein kidney function test: First hour, 50 c. c., 40 per cent; 
second hour, 180 c. c., 15 per cent; total, 55 per cent. 

X-ray report of patient’s head by Doctor Perry: Examination of the sella 
turcica shows rdations of same to be normal with no evidence of pituitary 
tumor or caldflcation. 

Glucose tolerance test: Normal. 8 a. m., 97 milligrams sugar. (Blood); 
8J.6 a. m., 105 milligrams; 8.45 a. m., 137 milligrams; 9.15 a. m., 88.2 milligrams; 
10JL5 a. m., 81.4 milligrams; 11.15 a. m., 77 milligrams. 

IBye examination by Doctor Albright shows patient’s field of vision to be 
within normal limits. Eye grounds are clinically negative. 

Progress notes. —^Patient admitted and pot on a soft diet. Fluids have been 
restricted as much as possible. They average about 2,400 c. c. Intake per 
24 hours. Urine output averages about 3,500 c. c. per 24 hours. About two 
weeks aft» his admittance, patient received 1 c. c. of idtoitrin intramuscularly 
per day. 

Patient has gained 10 pounds in weight during the last six weeks. Patient 
was to have a spinal puncture but disappeared the evening prior to the 
procedure. 

differential diagnosis 

Various conditions will cause polyuria. A temporary pol 3 ruria is 
common, and may be due to some emotional strain or excessive intake 
of fluids, but when a polyuria exists over a month or s«reral months, 
it is most likely organic in nature. Various conditions will cause 
persistent polyuria. 

Pol 3 ruria is very often associated with chorea. However, in this 
case it is evident from the physical findings and history that this 
patient does not present the picture of chorea, which usually occurs 
around the age of from 9 to Ifi years and is comparatively easy to 
recognize. 

There is usually a polyuria present in pyelitis. However, this can 
easily be ruled out by the absence of chill, pain, fever, and associated 
Efymptoms, and by the absence of the characteristic urinary picture, 
the presence of pus, an acid urine, and a characteristic sediment 
containing casts and renal and pelvic epithelium. 
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Amyloid kidney is usually diagnosed by autopsy and its presence 
in most cases is never suspected. Moreover, amyloid kidney is duur- 
acterized by some chronic condition, for example, chronic suppura¬ 
tion, chronic ulcer, active tuberculosis, etc. Also there is present a 
combination of polyuria, low specific gravity, and a large albumin 
content in a patient showing amyloid changes in the spleen and 
liver. 

In chronic interstitial nephritis the onset is usually insidious. In 
the early stages of this condition the patient may appear to enjoy 
unusually good health, this being particularly true in the sthenic 
type. Pallor, edema, and pigmentation are late symptoms, and the 
urinary findings are sometimes both variable and obscure. Many 
cases of chronic interstitial nephritis die under other diagnoses uid, 
in the case of many others, recognition is deferred till autopsy. 

Chronic interstitial nephritis is characterized by an increased blood 
pressure. Edema, if present, is usually due to failure of circulatory 
compensation. Characteristic changes in the fundus oculi is present 
as a rule. The essential urinary findings in a typical ca.se consist 
in the increase in the amount of night urine, attended by increased 
frequency of micturition, and a total increase for the 24-hour speci¬ 
men; a more or less persistent and extreme tendency to diminution 
in the total amount of solids, traces of albumin, and a few hyaline 
and granular casts. 

From the patient’s age. physical findings, and laboratory findings, 
including his normal phenolsulphonephthalein output, it is evident 
that we can eliminate chronic interstitial nephritis. 

Polyuria due to the absorption of exudates is easily eliminated. 

Diabetes mellitus is eliminated by the absence of hyperglycemia 
and glycosuria, and a normal glucose tolerance test. 

The question of diabetes insipidus is not .so easily eliminated nor 
is it easy to say that the patient has not diabetes insipidus. 

Tliis condition is most common in young persons, about 85 per cent 
of them being under 20 years of age. The hereditai’y tendency has 
been noted in many instances. The etiology is obscure. In general, 
irritation or injury affecting the base of the brain, in the region of 
the pituitary gland, may bring about this unusual condition of 
persistent polyuria. The insufficiency of the function of the pituitary 
lobe may bring about this condition. However, in not all cases, for 
in experiments on dogs where the complete pituitary gland was re¬ 
moved polyuria did not necessarily develop. Cushing advaned the 
suggestion that disturbance of the pituitary function through its 
autonomic nervous connections may explain the polyuria in fimctional 
nervous disturbances. 

The disease ususally comes on gradually. The increased secretion 
of urine, with increased thirst, are the prominent features of the 
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disease. Cases are on record of 56 pints of urine being passed in 24 
hours. The specific gravity is low, 1.001 to 1.009. 

Hysterical polyuria may simulate diabetes insipidus closely. This 
condition, however, is always transitory in nature. 


CONCLUSION 

This patient has an average of about 3,500 c. c. of urine output per 
24 hours. Normal amoimt of urine passed is about 1,200 to 1,500 c. o. 
per 24 hours. The symptoms of polyuria—extreme thirst, urine low in 
specific gravity, averaging since admittance about 1.008—and the 
total absence of casts, blood, or pus in the urine, lead us to believe 
that we were dealing with an obscure condition. 

We have probably ruled out the presence of a cerebral tumor in¬ 
volving the base of the brain by the eye findings and subjective 
symptoms. The past history eliminates injury to the head, which 
might involve the pituitary gland. There is no neurological evi¬ 
dence of any chronic or acute inflammatory process involving the 
base of the brain. 

_ * 

The history of the patient’s two brothers having polyuria and 

enuresis leads to *the diagnosis of diabetes insipidus, most likely 
hereditary in type. 

It is admitted that in most cases of diabetes insipidus the polyuria 
ranges above 3,500 c. c., and the specific gravity is usually lower 
than 1.009. In a large number of cases pituitrin has a definite ther¬ 
apeutic value in relieving the thirst and in reducing the urinary out¬ 
put. However, its absence, or failure to relieve these symptoms, 
does not exclude the diagnosis of diabetes insipidus. 


CHOLANOmS ACITTE WITH FATAL CHOLEHIA 
Bbfobt or Cask 

By O. B, Mobrison, Lieutenant (Junior Grade), Medical Corps, United States Navy 

B. W. A., M. M., 3c., United States Navy, was admitted to the sick list aboard 
the U. 8. 8. Colorado on November 8, 1927. At the time o£ admission his only 
complaint was that the color of his skin was yellow. His temperature was 99, 
pulse 72, and respiration 20. He stated that he did not feel sick but had 
reported to the medical officer only because his shipmates had, for the last two 
or three days, been talking about his yellow color. His family history was 
negative. He had had an attack of iritis in April, 1925, and had been trans¬ 
ferred to the hospital for this condition, which cleared up under treatment 
He had a slight attack of bronchitis in July, 1927, and an attack of acute 
tonsilitis in September, 1927, from which he made an uneventful recovery. 

Veyiereal history ,—Patient developed a gonococcus infection of the urethra In 
July, 1926. He received treatment for this condition and made an apparently 
l?ood recovery. About the 1st of July, 1927, he reported to the sick bay, 
194077—28-13 
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complaining of a sore on his penis. On examination this sore was found to be 
a hardt indurated chancre, and a dark field examination showed Bpirocketa 
pallida. Patient was put on antileutlc treatment immediately. He received 
neosalvarsan in the amounts, and on the dates indicated: 0.45 gram, July 14; 
0.9 gram, July 28; 0.9 gram, August 3; 0.9 gram, August 18. He received 
intramuscular injections of mercury in one-sixth grain doses on the following; 
dates: July 20, 25. 27, 30; August 1. 4, 0, 8, 11, 15, 20, 22, 25, and 27. After 
receiving the last dose of salvarsan on August 18 the patient developed a trace 
of albumen in his urine and the salvarsan was discontinued. Mercury in¬ 
jections were continued until August 27. A second examination of the urine 
was made, and, while the amount of albumen was noticeably decreased, there 
was still a faint trace present For this reason the patient was advised to 
suspend all antileutlc treatment for the present A Kahn test on October 18, 
1927, was negative. 

Present Ulness .—On November 8, 1927, the patient reported to the sick bay 
complaining of the yellow color of his skin. Physical examination showed that 
there was an icteric tint to the sclerse and skin, but was otherwise negative. 
Temperature was 99 and pulse 72. He. received treatment for this condition and 
was put on a liquid diet for two days, after which he was allowed a fat-free 
diet. The temperature dropped to normal on the day after admission and re¬ 
mained normal until November 14, when he was put on dally administrations 
of sodium phosphate and allowed to return to duty. At this time the Jaundice 
had markedly decreased and he stated he felt better and able to do duty. He 
was directed to report to the sick bay at the expiration of a week, or at an 
earlier date if he did not continue to improve. On the ilst of November he 
again reiK)rted to the sick bay and was found to be very markedly Jaundiced. 
He also stated that the day before he began to feel somewhat dizzy and waa 
slightly nauseated. In addition, he stated that he had no appetite, and for the 
past five or six hours had suffered with dull pains in the left lower quadrant 
of his abdomen. He was again put to bed. Nothing was given by mouth. 
An S. S. enema was given with good results and this relieved the abdominal 
discomfort. His temperature on admission was 100*. W. B. C., 10,450. Soon 
after being put to bed the patient vomited and the vomltus contained yellowish 
bile. The blood smears were negative for malaria. 

The day after admission his temperature was 99”, and he felt better, though 
he remained somewhat nauseated. He was given small amounts of i)eppermint 
water, which relieved the nausea. From November 24 until the 26th the 
patient was apparently much improved and was allowed to have a light, fat-free 
diet. Icteric condition of skin and sclerje did not clear up. At about daybreak 
on the 27th he was seen by a hospital corps man to get out of his bunk and 
start walking around the ward in an aimless manner. When the corps man 
attempted to put him back in bed, he found that the patient had difficulty in 
talking and appeared to be delirious. He was therefore put under the care of 
a special watch. At this time his temperature was found to be 99®, and hlc 
white blood cells were 17,600. Physical examination revealed a ptosis of the 
left eyelid. The pupils reacted normally to light and in accommodation. The 
patellar reflexes were absent, but all other reflexes were apparently normal. 
There appeared to be a slight hemorrhage from the gums, and there was some 
blood on the tongue. The throat was negative. Heart and lungs were negative. 
The abdomen was soft and there was no rigidity nor mass. The spleen was 
not enlarged. The lower border of the liver was palpable about 3 inches bdow 
the costal margin. Genitalia and extremities were negative. At about 7B0 
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a. m. he vomited, and vomltns contained traces at blood and bile. He was 
transferred to the U. S. S. BeUef tor farther treatment 
Laboratory examinations done aboard the Relief showed that he had a 
B. B. O. of 3,930,000; Hb. 80 per cent; W. B. C., 16,400; Polys., 72 per cent 
Urine; Sp. Gr. 1,015; albumin, 3 plus; positive for bile; sugar, negative; blood, 
negative; negative for arsenic, leucln, and tyrosin. Microscopic examination of 
urine: Many granular casts; icterus index, 120. Immediate direct Van den 
Bergh. Fragility of red cells, normal. Blood chemistry: Sugar, 98; nonprotein 
nitrogen, 30.3; urea, 13.6; creatinin, 1121. Blood Kahn, negittlve. Spinal 
fluid Kahn, negative Blood cultures, negative. 

The patient failed to respond to treatment and continued to grow worse. 
Soon after admission to the U. S. S. ReUef he became maniacal. Death occurred 
at 10.15 p. m., November 28, 1927. 

The following is a report of the autopsy performed aboard the Belief: The 
body of a well-developed, fairly well nourished, young adult male. Height, 
about 66 Inches; weight, about 140 pounds. Skin and sclerm, Intensely jaun¬ 
diced. Blood exuding from month. Several small patches of petediial hmn- 
orrbages In the skin on arms and trunk. 

Chest. —^Tissues of chest wall, very yellow. Pleura, yellow. Pericardium 
and pericardial fat, ydlow. Pericardial sac contained about 100 c. c. dear 
ydlow fluid. 

Heart. —Small In size. Musculature^ good. Weight, 275 grams. Yalves, 
good. Endocardium, yellow. 

Lunffs. —^No pleural adbeslona Posterior half showed post mortem conges¬ 
tion, otherwise lungs normal. 

Abdomen .—Abdominal fat, peritoneum, omentum, stomach, intestines, and 
mesentery, yellow. Few petechial hemorrhages along the mesentery. 

Liver. —Small. Weight, 1,160 grams. Brownish yellow in color. Outline, 
smooth; capsule, not shrunken. On cut section, ydlowish brown in color. 
Seemed more moist than normal. Grossly, no disintegration. Chemical ex¬ 
amination of liver negative for arsenic. 

Call bladder. —Gall bladder, small. Weight, 40 grams. Walls, thickened and 
inflamed. Fluid, thick and blackish. Adherent to duodenum and omentum. 

Spleen. —Weight, 175 grams. Normal in color. On cut section, showed cmi- 
gestion. 

Pancreas. —^Normal 

Stomach and intestines. —Contained small amount of pinkish yellow fluid and 
the walls were slightly congested. 

Kidneys. —Weight, 175 grams each. Very yellow In color. Capsules stripped 
easily. Surfaces show i>etechial hemorrhagic spots. Cut section showed acute 
inflammation and a normal amount of cortex. Pelves and callces, very yellow. 
Bladder. —Contained about 100 c. c. dark urine. 

Shull cap removed .—Meninges, yellow. Surface vessels of brain, engorged. 
Cerebrospinal fluid from foramen magnum, bloody; that under the tentorium, 
clear and yellow. Sections of the brain were made and no pathology found. 

CONCLUSION 

The etiological factors in the case are obscure. Syphilis and 
arsenical poisoning were considered. Owing to the facts that the 
patient was given prompt treatment soon after the discovery of the 
Bpirooheta pallida in the lesion on his penis, and that both blood and 
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spinal fluid Kahn tests were negative, the possibility of syphilis was 
discarded. Likewise, since the patient received only a total of three 
and a half doses of neosalvarsan and the last dose was given on 
August 17, three and a half months before death occurred, it is 
believed that this could not be a factor in the etiology. In addition, 
chemical examination of the liver was negative for arsenic. 

In the main, the symptoms are those of Weil’s disease, with the 
exception of splenic enlargement, which did not occur in this caste. 
The spirochetes, however, were not demonstrated in blood or urine. 


SAHITAET MOUTHPIECE FOE IH8TEUCT0E PILOTS' 

By Geo. C. Rhoades^ Lieutenant Commander, Medical Corps, United States Army 

The individual sanitary mouthpiece described below is used by 
pilot instructors in conjunction with the Gosport helmet worn by all 
aviation students when undergoing instruction in flight training 
here at Pensacola. It was designed by the writer. 

The mouthpiece is made of No. 2 white canvas cut according to 
jiattem. This weight of canvas was selected as it has been found 
heavy enough to keep the wind from blowing it in against the in¬ 
structor’s mouth while instructing. The edges are bound with one- 
half inch white tape. The mouthpiece is held tightly around the flex¬ 
ible voice tubing by means of two snap-button fasteners, size 28. 
The upper corners of the mouthpiece are reinforced with imitation 
black leather, a slit is cut through this wide enough to permit the 
passing of an elastic tape with a sliding buckle which allows the 
pilot properly to adjust the mouthpiece. 

By using the above-described type each instructor has his own 
mouthpiece which is easily clamped by the glove fasteners around 
the voice tubing, on the end of which is secured a piece of heavy 
rubber tubing three-fourths of an inch long. This latter holds the 
voice tubing firmly in the bottom of the mouthpiece. 

Prior to adopting this mouthpiece each student carried one which 
was permanently secured to the voice tubing of his helmet. Tliis 
mouthpiece was continually being dragged around in the dirt and 
it was practically impossible to keep it clean and sanitary at all 
times. Again a student may be checked and rechecked by several 
elifferent instructors the same day and with the old type each one 
had to use the same mouthpiece, and it was found, in addition to 
being a most insanitary arrangement, that respiratory infections 
were being transferred from one instructor to another. 


»t'rom U. S. Naval Air Station, Pensacola, Fla, 
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Air ADJDgUAatB HBASSESf 

By C?v B. .CAviittim, Oitomftna«l> 
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tViat tan asnsUy be turned out by the slap’s force, on a repair ship, 
or at/aay -aayat-'^ation. 

By ‘two simple locking bolts it con at once be.attached to the regu¬ 
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The cost is low and, when nickeled, the headrest is quite pre- 
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Kennedy, United States Nary, is Self-esplanatory iind due acknOwl 
edgineht is hereby given him for bis interest and iotelUgeht coopeca 
tion in designing this apparatus. ' 
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NAVAL RESERVE 


During January and February of 1928, the Chief of the Bureau 
of Navigation issued three letters to the commandants of all naval 
districts, which contain much of interest to the medical members 
of the Naval Reserve, as well as to other reservists. These letters 
are quoted below. In all places where the letters speak of ^Hhe 
Bureau,” the Bureau of Navigation is referred to. 

aUALmOATlOHS VOB APPOIHTMSHT OP SPSCIAL-8EBVI0E OFPIOEBS 

This title is the subject of a letter dated January 11, 1928, the 
substance of which follows: 

1. Paragraphs (1), (2), (3), (4), and (5) of article H-3402, Nayal B^gerve 
Begulations, refer ^ to the qualifications necessary for appointment as special- 
eerrice ofilcers as follows: 

The bureau will allot quotas of special-seryice officers of the various classes to: 

(a) Each bureau and office of the department for war duty directly in or 
under the bureau or office. 

(b) Each naval district for war duty in the district. 

(c) Commander in Chief, United States Fleet, for staff duty in the fieet. 

(d) Director, Naval Transportation Service, for staff duty in that service. 

The various agencies allotted quotas of special-service officers will designate 

to the Bureau of Navigation, via the appropriate bureau or office of the Navy 
Department, the persons they desire to fill their quotas and will recommend 
ranks commensurate with that of their professional attainments, but not to 
exceed that of lieutenant commander. For appointment as a special-service 
officer a candidate must have resigned from commissioned rank in the regular 
Navy under honorable conditions or have graduated from the Naval Reserve 
Officers’ Training Corps or be prominent in his profession. 

The Bureau of Navigation will take final action on all applications and 
obtain the appointments from the President. 

Special-service officers will be procured only for specific duties in the war 
organization of the Navy. This will not prevent their utilization to the best 
advantage in any duty, including sea duty, during war time. 

Sjyecial-service officers must be found physically qualified to perform the 
specific duties for which they are appointed. 

2. The bureau realizes that it is impossible to set down specific requirements 
for appointment in this branch of the Naval Reserve and contemplates no 
changes in the above regulations. It has been noted that, in a few cases, 
quotas have been exceeded and, in the opinion of the bureau, the rank recom¬ 
mended has not been commensurate with the candidate’s professional attain¬ 
ments and i>o8ition in civil life. This has led not only to a wide variation of 
age in grade, but to the question as to whether the grades held represent the 
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relative professional merit and civil position (occupation) of the officers con¬ 
cerned, when considere^J from the standpoint of the whole Naval Reserve. 

3. It is evident that the bureau can not pass on the merits of each candidate, 
and, of necessity, must leave to the commandant, who is in personal touch, 
the estimate of the grade for which a candidate is best qualified. However, 
for the sake of uniformity, it seems befitting to establish minimum ages for 
appointment to the various grades as follows: Ensign, 21; lieutenant (junior 
grade), 25; lieutenant, 31; lieutenant commander, 37. 

4. The bureau desires to invite the attention of commandants to the fact that 
the rank of lieutenant commander should be reserved for those w'ho not only 
are prominent and outstanding figures in their profession, but who enjoy the 
greatest respect and leadership in their community. Where, for instance, the 
candidate Is a technical man of a large company, his rank should depend on 
his position in the company, as well as his professional attainments, bearing in 
mind that the president of the company himself could not be apix>inted lu 
grade higher than lieutenant commander; the rank of a lawyer in class L-V 
(S) or the rank of a doctor in MO-V(S) should depend on tlie character and 
volume of his practice; the rank of a C-V(S) officer should depend on the size 
of the activity with which he is affiliated and the importance of his i>osition 
therewith, and similarly for the other classes of special service. 

5. In all cases, before recommending a candidate for appointment as a com¬ 
missioned officer, the commandant should assure himself that the applicant is 
a man who commands the I'espect of the ci.>mmunity in which he resides, one of 
unquestioned integrity, of suitable educatimi and attainments, and of a char¬ 
acter that will preserve the high caliber of officer qualification and reflect credit 
<m the naval service. 

6. The bureau wishes strict compliance with that part of the regulations 
which provides that candidates, other than those who have resigned from the 
Navy under honorable conditions or graduated from the N. B. O. T. C., must 
be prominent in their profession. 

R. H. Leigh. 


COMMISSIONS FOB NAVAL BESEEVE OFFICEBS AND TBANSFEB BETWEEN 
CLASSES OF OFFICEBS IN THE NAVAL BESEBVE 

The letter of January 17, 1928, treats of these subjects and refers 
to article H-2404(2), United States ISTaval Reserve Regulations 
Article H-2404 reads as follows: 

(1) Officers of the Volunteer Naval Reserve who have held permanent com¬ 
missions in the regular Navy may be transferred to the Fleet Reserve with the 
permanent rank held by them in the regular Navy. These officers wlU be 
carried on the precedence list as extra numbers. 

(2) Other candidates may be transferred or appointed only at the foot of the 
list of ensigns in classes D-F, Bl-F, DE-F, A-F, and SC~F or lieutenants 
(junior grade) in class MO-F. 

The letter states: 

1. The restrictions placed upon recommendations regarding transfers of 
officers from the Fleet Naval Reserve to the Volunteer Naval Reserve, or vice 
versa, in reference (5), are hereby rescinded. 

2. Hereafter the following procedure will be foUowed in the appointment of 
officers in the Naval Reserve and in transfers between classes: 
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(a) Officers appointed will be commissioned in the Naval Reserve of the 
United States Navy. 

(5) When originally appointed, each officer will be assigned to a class of 
the Naval Reserve by letter of the bureau of Navigation, such assignment to be 
effective upon the date of execution of acceptance and oath of office. 

(c) A new commission will not be issued to an officer now holding a com¬ 
mission in the grade and rank to which he is entitled, since his present commis¬ 
sion, in a certain class, is sufficient to establish his status in the Naval Reserve. 

(d) Transfers of officers will hereafter be accomplished by letter from the 
Bureau of Navigation. Such a transfer is effective from the date set forth in 
the letter accomplishing it and is not dependent upon acceptance by the officer 
concerned. 

(e) An officer transferred between classes of the Naval Reserve will be 
transferred in the grade in which serving and will retain the date of precedence 
stated in his commission in that grade. 

3. The bureau is now taking steps to bring transfers heretofore accomplished, 
since July 1, 1925, into accord with the procedure set forth above. 

4. The requirements for appointment in or for retaining membership in 
any class of the Naval Reserve will be prescribed by the Secretary of the Navy. 

5. The bureau does not contemplate any essential modifications of the preset 
requirements for retaining a status in the Fleet Naval Reserve. 

6. The bureau is now prepared, subject to the restrictions of paragrafdi 6» 
to give consideration to such requests for transfers between classes as the 
commandant may desire to recommend. 

R. H. Lseoh. 

The third letter of this series, which follows, amplifies the letter 
above in so far as transfers between classes are concerned. In it 
Reference (a)” refers to the letter of January 17,1928. 

1. Reference (a) sets forth the bureau’s policy regarding the transfer of 
officers of the Naval Reserve between classes, without loss of rank or of date of 
precedMce In rank. In carrying out that policy it is desired that the following 
principles be observed, and district commandants should be guid^ accordingly. 

TBANSFEBB TO THE FLESn* BXSEBVB 

2. The sole reason for transfer of officers to the Fleet Naval Reserve is to 
build up and strengthen the organizations thereof. An officer so transferred 
should be a distinct asset to his organization. The bureau wlU give considera¬ 
tion to an appli(*ation for transfer from the Volunteer Naval Reserve, general 
servicv, when it complies with the following conditions: 

(a) When recommended by the commandant of the naval district in which 
the applicant resides. 

(b) When the applicant is needed to fill a vacancy in an authorized Fleet 
Naval Reserve organization, and is in a position to attend drills with that 
organization and to otherwise maintain efficiimcy. 

(c) Provided the applicant has qualified by examination for his grade in the 
Volunteer Reserve. If not so quaUfied, then he wiU be required to qualify by 
examination before transfer. 

(d) Provided the applicant’s record in the naval service is satisfactory and 
that he has manifested a degree of interest that would seem to mark him as a 
desirable officer for the Fleet Naval Reserve, and an asset to his organization. 
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8. When forwarding an approved ai^lication for transfer to the Fleet Beserve 
the conunandant should specifically comment on each of the requirements set 
forth In subparagraphs (b), (c), and (d). 

4. The bureau does not contemplate transfers from the Volunteer Reserve, 
special service, to the Fleet Reserve. 

TRANSFEBS FBOU THE IXEEZr BBBBSVE 

5. The bureau will give consideration to recommendations from the com¬ 
mandant for the transfer of officers from the Fleet to the Volunteer Reserve. 

(a) When such officers are not maintaining efficiency in accordance with the 
requirements of subparagraphs (c) and (d), article H-2801, United States Naval 
Reserve Regulations. 

(b) For any of the reasons set forth in subparagraphs (f), (ff), or (h), of 
article H-2601, United States Naval Reserve Regulations. 

6. The bureau does not desire to continue officers in the Fleet Reserve when 
they repeatedly fail to take training duty. It is, therefore, suggested that 
each commandant investigate the records of all Fleet officers under his command 
and make appropriate recommendations for transfer to the Volunteer Reserve 
of such of these as have repeatedly failed to take the required active or training 
duty. 

7. In all cases where transfer to the Volunteer Reserve is recommended, the 
recommendation should be referred to the officer concerned before being for¬ 
warded to the bureau for action. 

8. Officers of the Fleet Naval Reserve or the Volunteer Naval Reserve, gen¬ 
eral service, who are found not ifiiyslcally qualified for cmnbatant dn^ afloat 
vrill be either— 

(s) Honorably discharged. 

(h) Transferred to the honorary retired list, or 

(o) If qualified therefor, and a vacancy exists, transferred to one of the 
classes of special-service officers. R. H. LnoH. 

Article H-2601, United States Naval Reserve Regulations, reads 
as follows: 

Officers of the Fleet Naval Reserve may in the dlscretioo of the Bureau of 
Navigation be transferred to the Vcluntew Naval Reservy aLu leiers 
causes: iteserve Re<«’’ '* 

(a) Upon application of officer con< 

(b) Upon recommendation by coramar'’’ officer for ftdlure to maintain 
efficiency. 

(c) Failure to attmid not less than '^'^'Is or periods of equivalent or ap¬ 
propriate duty in any one fiscal year. 

(d) Failure to maintain efficiency by taking training duty. 

(e) Failure to pass any physical examination. 

(f) Failure to pass professional examination for prmnotlon. 

(ff) Failure to appear for an authorized examination for promotion. 

(h) Removal of residence to a new location where there is no organized unit 
of the Fleet Naval Reserve or where the commandant does not desire to indude 
him in his district quota of officers 
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NURSE CORPS 


THS SESEBVE HITBSE COBPS OF THE HNITED STATES NATT 

In the January number of the United States Navaii Medigaii 
Boujbtih there appeared a long article on "The Naval Reserve,” 
referring particularly to the Reserve Medical Corps of the Navy. 

The reserve of the Navy Nurse Corps is somewhat different. The 
bill authorizing the establishment of the Navy Nurse Corps included 
the authority to appoint reserve nurses as needed. It also states that 
reserve nurses may be assigned to active duty when the necessities 
of the service demand, and when on such duty shall receive the pay 
and allowances of nurses of the regular Navy. The reserve nurse, 
upon taking her oath of office, agrees to serve whenever needed. 
When her services are no longer needed, she is ordered to her home 
for release from active duty and, if honorably discharged and she so 
desires, her name is placed upon a list of those who may be recalled 
to active duty in case of war or emergency. A nurse, whose name is 
on the reserve list, is dropped from the list upon reaching the age of 
45 years. 

The duties of the reserve nurse may be identical with the duties of 
the nurse, United States Navy, and many of the privileges are 
granted to all members of the Nurse Corps, reserve or regular. 
There are some privileges, however, which the reserve nurse may not 
enjoy. The opportunity to take special courses at the expense of the 
Government is not open to reserve nurses; the six months’ gratuity 
to a dependent relative, in case of death while on active duty, is not 
gi anted for reserve nurses, and the privilege of retirement for length 
of service is confined to nurses in the regular Navy. 

The Red Cross Nursing Service has the responsibility of maintain¬ 
ing a nursing reserve for the Army and Navy adequate to meet the 
country’s needs in time of national emergencies. This reserve is 
authorized by congressional enactment. During the World War, 
there was a great demand for nurses in the military and naval serv¬ 
ices. To meet this call the standard, particularly as to age and 
physical fitness, was somewhat lowered, as the reserve nurses were 
appointed, as a rule, only for the period of the war and many nurses 
were accepted for the emergency who would not now meet the 
requirements. Some of these nurses were enrolled as nurses of the 
United States Naval Reserve Force, but in 1920 this branch of the 
reserve was discontinued. Those who wished to remain in the service 
for a longer period were transferred to reserve nurse, or to nurse, 
United States Navv. 
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Organized Red Cross Units, if accepted for service with the naval 
forces, are enrolled as members of the Naval Reserve Force and con¬ 
stitute a part of the medical department of the Navy. Nurses are 
included in the personnel of these units. 

As the name implies, the reserve nurses are called upon to augment 
the rolls of the regular Nurse Corps. In times of peace, the Navy 
Nurse Corps, as a rule, does not require the service of reserve nurses, 
but expects to carry its full quota of regular nurses for active duty. 

During a severe epidemic among the Navy personnel, if there is 
need for additional nurses for a short period of time, the nurses who 
respond to the call are appointed reserve nurses and they are retained 
only so long as the emergency lasts. 

Sometimes nurses who apply for appointment do not qualify for 
the regular Nurse Corps, then they may be appointed reserve nurses 
if there is need for their services. If, after a period of time, they 
meet all requirements, they may be transferred to the regular Nurse 
Corps. At the present time no reserve nurses are being appointed 
for active duty. 

ASSISTANT SUPERINTENDENTS, NAVY NURSE CORPS 

The duties of the assistant superintendents of the Navy Nurse 
Corps who are stationed at the ninth and eleventh naval districts 
are not wholly understood by all of the nurses. Their work is of 
interest and of great value in enlightening the public and the nurses 
in civilian life on one branch of the Navy that is comparatively little 
known, the nursing service. 

During the World War the nursing services of both the Army 
and the Navy became very well known, for all qualified nurste were 
eager to do their part in the great conflict and they allied themselves 
with one of the military services or with the American Red Cross. 
After the war, most of these nurses gradually left the service to 
return to tlieir duties in civilian life. 

In the Navy, many of the hospitals have been closed, and, though 
the number of nurses required to carry on the work is very much 
smaller than during the war, the hospitals have never returned to 
their former peace-time basis. This is due, partly, to the fact that 
veterans of the World War are cared for in the naval hospitals, 
greatly increasing the number of patients and bringing in patients 
of a different type. The men on active duty in the Navy and Marine 
Corps are physically fit and, with few exceptions, their stay in the 
hospital as patients is of short duration. On the other hand, vet¬ 
erans of the World War are, as a rule, chronic cases, and oftentimes 
they remain in the liospital under treatment for months at a 
time. 
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It follows, therefore, that the ratio of patients in the naval hos¬ 
pitals to the active personnel of the Navy is greater than before. 
More nnrse» are required to carry on the work, and the field of 
acf^ivity for nurses has changed somewhat. The opportunities for 
nurses in civilian life are greater than they were 15 years agof and 
a small proportion of them settle down to a life of private nursing 
only. So it is in the Navy. All nursing work is planned with bene¬ 
fit to the patient as ^ts ultimate result, but not all nurses in the Navy 
do bedside nursing. 

Any organization wishes its personnel to be of the highest type. 
It is unfortunate that many times nurses’ organizations are judged 
by their poorest members rather than by the majority or the best. 
To avoid unfair or imjust crit,icism of the whole, the Navy Nurse 
Corps is striving to have none but the best and, in order to do this, 
the work must be sold to the public and particularly to the nursing 
public. 

It is just this that the assistant superintendents are doing, by 
bringing the work of the Navy Nurse Corps to the attention of 
training schools and to groups of graduate nurses. They really act 
as liaison officers between the Navy Nurse Corps and the training 
schools for nurses. They are equipped with a working knowledge 
of the Nurse Corps and are able to present to their audiences a very 
clear idea of the many-sided life of the Navy nurse. They have 
slides to illustrate their talks, thereby giving visual expression to 
their ideas. The nurses have been very much interested and many 
applications for appointment have been received. The Surgeon 
General is able to select from the applicants only those who seem best 
qualified. That poor ones are selected occasionally is partly due to 
the fact that accurate information as to applicants is not always re¬ 
ceived and, further, that desirable applicants do not always fit into 
the type of work that the Navy Nurse Corps requires, and seem poor 
in consequence. As a rule, the misfits from whatever cause weed 
themselves out sooner or later. 

The reports from the assistant superintendents are very interesting. 
A resume of one shows that from October 16 to December 3, 1927, 
talks were given before 14 different groups in as many cities. In 
some cities the group consisted of the instructors and senior pupils 
from several training schools. In all, more than 1,500 pupils and 
graduate nurses were present. Fifteen minutes were utilized in 
setting forth the reasons a graduate nurse should wish to become 
a member of the Naval Nursing Service and in explaining the require¬ 
ments for appointment, method of making application, and the obli¬ 
gation involved in the oath taken. Forty minutes were devoted to 
the showing of the slides and 5 or 10 minutes given to answering 
questions. The report shows that in each city there was enthusiasm 
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on seeing the pictures. Interest was expressed frequently in the 
large number of stations to which nurses may be assigned, in the 
fine appearing hospital buildings and attractive quarters for nurses, 
in the variety of nursing activity for the Navy nurse, in the spe¬ 
cial courses of instruction granted, and in the advantages of the 
retirement law. 

Each assistant superintendent covers her district, making her con¬ 
tacts through one of the State or district nursing organizations or 
perhaps through the dii-ector of a school of nursing. They have 
received hearty cooperation from all. When it is recalled that each 
naval district includes many States it may readily be seen that the 
assistant superintendents come in contact with a large number of 
nui-ses, many of whom have never heard of the nursing in the Gov¬ 
ernment services. It opens up a new field for them, and the grad¬ 
uates of to-day are constantly looking for new fields in their profes¬ 
sion. A tour of duty with the Navy is bound to be different from 
anything they have done before, and the idea of moving about 
appeals to the nurses of this restless and progressive age. 


INTERNATIONAL COUNCIL OP NURSES 

Perhaps all nurses do not know about the International Council of 
Nurses which meets every four years in some country whose national 
nursing organization is a member of the council. The selection of 
the meeting place is voted upon by the board of directors, from the 
invitations received from the different countries. The last meeting 
was held in Helsingfors, Finland, in 1925, and the United States 
Navy Nurse Corps was represented by some of its members. 

At that meeting the nurses from China extended a very cordial 
invitation to the council for the nurses to hold the next meeting in 
Peking in 1929. That invitation was accepted, but later, owing to the 
unsettled conditions in China, the invitation was recalled, much to 
the disappointment of all. The Canadian Nurses Association then 
invited the council to meet in Montreal in 1929, and this invitatiw 
has been accepted. 

In connection with this, it is well to remind the nurses that imless 
a nurse is a member in good standing of her alunmee association she 
is not a member of the American Nurses Association. When new 
nurses apply for appointment in the Navy Nurse Corps, if they are 
not members of their alumna; associations, they are advised to join, or 
to become reinstated. Kecently a secretary of a school alumnoe associ¬ 
ation wrote to the bureau to inquire why a nurse must become a mem¬ 
ber of her alumnae association to be eligible for appointment, but is not 
obliged to keep up her dues and remain in good standing after she is 
appointed. It is to be regretted if there are those who through care- 
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lessness or indifference have allowed their dues to lapse. The Ameri¬ 
can Nurses Association represents what is highest and best for the 
nursing profession in this country and every nurse should give the 
organization her individual support by remaining a member in good 
standing of her school alumnse and by attending meetings whenever 
possible and using her power of vote. 

This past year, in June, an interim conference of the International 
Council of Nurses was held at Geneva. It is not easy for the Navy 
nurses to attend the meetings when they are held so far away, as it 
is not only an expensive trip, but it takes so much time for the 
actual travel to and from the place of meeting. Those who can 
spend the time and money always feel repaid and nurses are still 
talking about the wonderful program the civic authorities and the 
nurses of Finland arranged for them. 

For us in the Uuited States, Canada seems very near and it is 
hoped that more will be able to attend the sessions of the council 
there to receive the inspiration and help which one always gets from 
personal contact with the leaders of the profession. The bureau 
feels that the benefit received from attending such a conference is 
valuable to the nurses and to help them in the matter of time, actual 
time consumed in attendance is counted as a duty status, but the 
expenses incident thereto must be borne by the nurses. 

An editorial in the British Journal of Nursing of August, 1927, 
on the interim conference is reprinted. It is stimulating and makes 
one feel that one would like to attend every meeting. It is hoped 
that the Navy nurses will keep the meetings in Montreal in mind, 
for the summer of 1929 is not so very far distant and plans must be 
made in advance. 

“The interim conference of the International Council of Nurses 
at Geneva long looked forward to is now a thing of the past, its 
memories to be added to our storehouse of pleasures, and brought 
out from time to time that its lessons may sink deeper and deeper, 
that Ve may count our treasures, estimate how much professional 
knowledge and skill we have gained to bring to the many-sided 
service that modern society demands of us, and realize how much 
our lives have been enriched by our intercourse with the nurses of 
other nations, and by the hospitality so courteously extended to us. 

“A more ideal setting for the conference of the nurses of the 34 
nations could not have been secured. Geneva, on the lovely lake 
bearing its name, is preeminently an international city, and the 
international atmosphere at once made itself felt, and brought us 
into touch with the nations of the world. It was a specially valu¬ 
able atmosphere for nurses, whose horizons, by reason of the intensity 
of their work, are ordinarily restricted, and a revelation to those 
who attended a conference convened by the International Council 
104077—28-14 
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of Nurses for the first time of all that it denotes—the recognition 
of the importance and dignity of the profession of nursing by the 
civic authorities who entertained the members of the conference so 
hospitably and charmingly, the stimulus of contact with the nurses 
of the world, the beauty of the surroundings, could not fail to inspire 
the conference members and to impress them with the fact that ‘ the 
International Coimcil of Nurses does not stand for a narrow pro¬ 
fessionalism, but for the full development of the human being and 
citizen in every nurse.’ 

“We place high in importance among the objects of the Inter¬ 
national Council of Nurses the opportunity of personal intercourse, 
a point strikingly emphasized by the Prince of Wales when, speak¬ 
ing at the Government dinner at Parliament Buildings, Ottawa, on 
August 2, His Koyal Highness said, ‘If there is one lesson which 
more than another has been learned in these postwar years, it is 
the lesson of the immense value of man-to-man intercourse.’ 

“ We of the International Council of Nurses know well the pleasure 
and the profit of meeting nurses of other nations, of the friendships 
formed and cemented, and of the good will engendered. Correspond¬ 
ence is a poor substitute for personal contact, and one revelation 
which has resulted from ‘ man-to-man intercourse ’ is that we realize 
the similarity of our aims, and are agreed that the duty of the nurse is 
to prove by her consistent, altruistic methods, the grace and moral 
value of kindness, and that if the trained nurses of the world united to 
demonstrate the beauty of holiness, the blessings of peace between 
the nations would be surely and imperceptibly advanced. For in the 
tangled politics of the world, trained nurses hold a specially privi¬ 
leged position, inasmuch as down through the ages their work has 
been the humanitarian work of the prevention and cure of disease. 
There is no nationality in nursing. Wherever in peace or in war 
we find sickness or suffering there it is our duty to endeavor to heal 
and to comfort, be the patient friend or foe. 

“ There is no body of professional workers who take the pleasures 
which come their way more happily and gaily than trained nurses, 
and yet they are marked with a certain soberness and restraint which 
indicate that they are a class set apart, charged with the responsibili¬ 
ties which leave their mark upon them. For the profession of nurs¬ 
ing deals with sacred things—not only with the body but with the 
spirit of man—with the mysteries of birth, life, health, sickness, and 
death. It stands on the threshold of the unseen and the unknown. It 
is our privilege not onl}' to help to revive the current of life but to 
solace and comfort those whose feet shrink from the touch of the 
chill waters of death, and the cheerfulness and gaiety of nurse.s should 
have their root in soberness of thought, and steadfastness of conduct— 
for who is sufficient for these things? ’’ 
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YATBBK: A COBBECTIOH 

In the article “ General considerations on amoebic dysentery and 
endamoebic carriers, from the viewpoint of a naval surgeon,” by Com¬ 
mander M. A. Stuart, Medical Corps, United States Navy, which was 
published in the April, 1928, number of the Bulletin, it was stated, 
on page 436, that Yatren “ is a combination of iodine with oxyquino¬ 
line-sulphuric acid, etc.” This in an error; “ oxyquinoline-sulphuric 
acid ” should have read “ oxyquinoline-sulphonic acid.” 


BABIES AKB AKTIBABIC TBEATKEKT 

From time to time reports of deaths from rabies and papers and 
comments on this disease have appeared in the Bulletin. 

At this season of the year, when cases of rabies are generally 
expected to be most numerous, it appears desirable again to call 
attention to the dangers of this disease and to the methods of pre¬ 
venting its occurrence. 

Babies to-day is the same as it was long ago, and the precautions 
which should be taken now are the same as those advised in the past. 
For this reason the advice given in a paper by Sir David Semple, 
entitled “ On the nature of rabies and antirabic treatment,” which 
was published in the British Medical Journal so long ago as Sep¬ 
tember 13 and 20,1919, is still applicable. A brief summary of this 
paper will be given. 

The author wrote that, since prevention of rabies in countries like 
the British Isles is easy, and cure after the disease has developed is 
practically unknown, all efforts should be directed toward prevention. 

Ordinarily, he said, the term “ rabies ” is applied to the disease in 
animals and “ hydrophobia ” to its occurrence in man. This is mis¬ 
leading, as hydrophobia is only a symptom brought on by fear of the 
severe muscle spasm which occurs when a sufferer from rabies 
attempts to swallow water or any other liquid. There is no “ fear of 
water ” as such. It would be better, therefore, to discard the term 
“ hydrophobia ” and speak of the disease as “ rabies,” whether in man 
or beast. 
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The steps to be taken after a man has been bitten by an animal 
that might be rabid are, according to Sir David Semple, as follows: 

The dog should not be destroyed, but should be kept under control and close 
observation for a period of 10 days from the date of the bite, and in the event 
of any symptoms of ill health or departure from its normal habits a report 
should be made to the police at once. If still healthy and free from any syini>- 
toms of rabies, the person bitten has nothing to fear as r^;ards infection; even 
though the animal should develop rabies on the eleventh day or on any subse¬ 
quent date, no antirabic treatment would be required. 

If the dog showed signs of rabies within 10 days from the date of inflicting 
the bite, the person bitten should receive antirabic treatment as soon as possi¬ 
ble after the condition of the dog had declared itself. 

A i)erson severely bitten on the head, face, or neck would not be justifle<l in 
waiting 10 days to know whether the animal was infective or not A delay 
of 10 days, or even 4 to 5 days in a case of that kind might be disastrous, as it 
might then he too late for successful treatment; the safest course to adopt in 
such cases would be to commence antirabic treatment at once, and as soon as 
it became evident that the dog was not infective leave it off. In a rabies-in¬ 
fected district a person bitten by a stray dog which subsequently disappeared 
and was not again seen or heard of should receive antirabic treatment as a 
precautionary measure. 

It is evident that in a rabies-infected area it would be a mistake to destroy a 
healthy looking dog immediately after it had bitten anyone, because then all 
information regarding his condition would be lost unless the carcass or a portion 
of the brain was sent to a laboratory for experimental tests, which would mean 
a delay of from four to five days, up to a period of three weeks, or possibly longer, 
according as to whether Negri bodies were looked for and found, or the inocu¬ 
lation of an animal carried out. 

Di s. Thnrinan B. Kice and Noi man Beatty, of Indiana, sent ques¬ 
tionnaires to the health officers of every State in the Union, to all 
the Provinces of Canada, and to practically all foreign coimtrie.s in 
an effort to determine the extent to which rabies in animals and in 
man prevailed throughout the world. They published their results 
in the American Journal of Public Health for April, 1928. The 
conclusions reached by them are as follows: 

“ 1. Rabies is on the increase in the United States, or at least 
was so two years ago. 

“ 2. It increased in Europe during the Great War but has declined 
somewhat during the last three to five years there. 

“ 3. It has been completely eradicated from certain countries, while 
in others it has apparently never existed. 

“ 4. In the main, rabies is more prevalent in those parts of the 
world where civilization is retarded and poverty prevails.” 

Chicago’s Health, the weekl}' bulletin of the Chicago Department 
of Health, in No. 5 of Volume XXII, says: 

“Rabies (liydrophobia) has been one of the serious problems of 
the health department during the past year. In 1927, 399 dogs’ 
he.nds were examined for rabies in the department laboratories. Of 
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these, 183 were found positive, which represents over 10,5 times as 
many positives as for the whole of 1926. Eight human deaths from 
rabies occurred during the year, seven decedents being Chicago 
residents. These are the first rabies deaths reported in the city 
since 1920. There were 259 Pasteur treatments for the prevention 
of rabi^ given by the department of health during the year.” 

Illinois Health News, March, 1928, says that the State is infested 
with mad dogs and that last year (1927) was the worst in the State’s 
experience with rabies, but the situation seems to be growing even 
worse. 

This journal points out that rabies is far more prevalent in the 
spring ^an in August and September, the “ dog da 3 rs ” season, and 
states that all valuable dogs should be muzzled and all ownerless 
dogs destroyed. 

Illinois is not the only State that is finding rabies a serious problem. 
The Weekly Bulletin of the city of New York Department of Health 
in its issue of December 10, 1927, stated that in the 10 years prior to 
1927 there were 2,821 persons bitten by rabid dogs and treated by 
the department. Of these, 18 died of rabies. In 1927, up to the time 
of issue of the bulletin, there had been 309 persons treated for rabid 
dog bites. Six deaths from rabies had occurred during the year. 
The increase appeared ominous. 

This periodical calls attention to the fact that “ the first symptoms 
of rabies observed in the majority of dogs is that they suddenly attack 
and bite someone.” Dogs should not only be muzzled, but they 
should be effectively muzzled. The necessity for prompt treatment 
in all suspicious cases is emphasized, and one paragraph in particu¬ 
lar seems worth quoting: 

“It is a good plan to first encourage bleeding from the wound, 
using suction if necessary, and to follow this by the thorough applica¬ 
tion of the one effective caustic—^nitric acid. In two of the six re¬ 
ported deaths, phenol was used; in one, tincture of iodine, which is 
useless, and in the remaining three no cauterization is reported.” 

The issues of the Weekly Health Review of the department of 
health of the city of Detroit of April 7 and April 14,1928, are largely 
devoted to the subject of rabies and call attention to the enormous 
increase in the number of mad dogs which have recently appeared in 
Detroit. 

During the first three months of 1928 there were 834 reports of 
persons having been bitten by mad dogs in Detroit. Pasteur treat¬ 
ment was given to 201 persons, and 15i dogs are known to have been 
rabid. 

In Detroit the only dogs which are lawfully entitled to be on the 
streets are those which are licensed ajid which have been vaccinated 
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against rabies. However, the streets are full of stray dogs and the 
vaccinated dogs are largely kept indoors because they are valuable. 
The city is making tremendous efforts to get rid of all stray dogs and 
threatens court action against owners of dogs who allow the animals 
to roam the streets in defiance of the law. 

Explicit instructions as to the steps to be taken in case of being 
bitten by a dog are given in the Review of April 14. These are well 
known to medical men, so will not be repeated here. It is well, how¬ 
ever, to emphasize their importance to all laymen. 


THE 8PECI7IC TEEATHEHT OF LOBAK PHEITMOHIA 

The caption above is the title of the twelfth Mellon lecture, read 
before the Society of Biological Research of the University of Pitts¬ 
burgh by Russell L. Cecil, M. D., of New York, and published in 
Archives of Internal Medicine, March 15, 1928. 

As is to be expected in a paper on this subject by Cecil, the latest 
information is given. 

Only recently, according to Cecil, have any encouraging results 
been obtained in the serum treatment of lobar pneumonia. But also 
it was only 17 years ago that it was discovered that not all pneumo¬ 
cocci reacted alike to immune serum. This led to the grouping of 
pneumococci into the four types with which we are familiar to-day. 

The fact that the same person frequently had more than one 
attack of pneumonia led to the belief that pneumococcic infection 
did not confer immunity. As Cecil states, this is not the case. The 
attacks of pneumonia are nearly always due to different strains of 
the pneumococcus. 

In 1917, Cecil and Austin vaccinated a large number of recruits 
against pneumonia and proved that active immunization against 
the disease is feasible. 

Early attempts to produce an immunizing serum against the pneu¬ 
mococcus failed because the different strains of the organism were 
not recognized. 

The work of Cole and others at the Rockefeller Hospital was the 
beginning of modem specific serum therapy of pneumonia. 

It is now known that immunity against the pneumococcus may be 
produced in animals either actively or passively. 

It has been claimed that a toxic substance may be found in the 
filtrates of cultures of the pneumococcus. This led to the prepara¬ 
tion of an antitoxin, but there has been but little use of it and such 
as there has been was not encouraging. 

The mortality among patients with pneumonia in city hospitals 
is about 30 per cent. Many of these are elderly and suffering from 
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chronic disease, but deaths also occur in healthy, young adults. Cecil 
asks why this is so. Not all die of heart failure. Evidence points 
in many cases to vasomotor paralysis. Why does heart failure or 
vasomotor paralysis occur? Cecil points out that fatal pneumonia 
is usually a septic pneumonia. Cole, in a study of 343 cases, found 
that the death rate among those with negative blood cultures was 
only 11.6 per cent; while among those in whose blood the pneu¬ 
mococcus was found it was 67.1 per cent. The more pneumococci 
present the higher the death rate. While it can not be said with 
certainty that death in pneumonia is due to pneumococcus septicemia, 
evidence points that way. Cecil states that in his studies of experi¬ 
mental pneumococcus pneumonia in several hundred monkeys he has 
never known a monkey to die imless septicemia was present. 

Recovery in pneumonia is accompanied by the development of 
immune b^ies in the blood of the patient. These ususally appear 
at about the time of the crisis. Their early appearance warrants a 
good prognosis; their absence a grave one. A function of the im¬ 
mune bodies is to prevent the entrance into the blood of the pneu¬ 
mococci. In cases of septicemia, a large amount of the soluble sub¬ 
stance of Avery is found. This substance neutralizes the immune 
bodies. The immune bodies seem to be similar to opsonins, in that 
they are necessary for the phagocytosis of the organisms. The solu¬ 
ble substance of Avery interferes with phagocytosis by destroying 
the immune bodies. Hence, the outcome in a given case of pneu¬ 
monia depends upon which gains the ascendency, the pneumococcus 
or the leukocytes. 

Cecil says: 

In the fight between the pnenmococcos and the human host, septicemia apells 
death and Immune bodies recoveiy for the patient. Herein lies the rationale 
of our efforts to produce a specific therapy for lobar pneumonia. The modem 
serum treatment of patients with pneumonia consists essentially in the arti¬ 
ficial Introduction of pnenmococcos Immune bodies with the hope of assisting 
the patient in bis efforts to produce Immunity against the dlseaspe. 

Three specific therapeutic agents have been studied by Cecil at 
Bellevue Hospital. These are: (1) Type I and Type II antipneu¬ 
mococcus serum of Cole; (2) Huntoon’s pneumococcus antibody solu¬ 
tion ; (3) Felton’s concentrated antipneumococcus serum. The same 
therapeutic agents were used in experimental pneumonia in monkeys. 

Results obtained by Cole at the Rockefeller Hospital with Type I 
serum in patients with pneumonia due to Type I pneumococcus have 
been excellent. Other workers have not reported such good results. 
Cecil considers that their partial failure may have been due to: (1) 
Failure to give the serum early enough; (2) insufficient potency of 
the serum; (3) too small doses; (4) not giving serium frequently 
enough. 
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Cecil inoculated two monkeys with lethal doses of Type I pneumo¬ 
coccus culture, and both recovered after four doses of serum. 

Type II serum has been disappointing in the hands of most work¬ 
ers. Cole tried it and found it to have no therapeutic value. Later, 
however. Park managed to obtain a serum of sufficient potency. 
Cecil tested this serum on a small number of cases at Bellevue Hos¬ 
pital with very encouraging results. 

Huntoon, in 1921, prepared a trivalent antibody solution (Types 
n, and III), in which there were only formed antigens, the serum 
being washed away. The amount of serum which remains in the 
solution is too small to be determined by chemical means, although its 
presence is detectable by sensitization tests on guinea pigs. 

Huntoon’s antibody solution is highly protective against Type I 
pneumococcus, but is much less so against Types II and HI. 

Experiments with monkeys convinced Cecil that Huntoon’s solu¬ 
tion was just as effective against Type I infection as is Type I serum. 

Experiments were also conducted to determine the value of Hun¬ 
toon’s solution in Type II and Type III infections. It was found 
to be of some value in Type II infections and of none in Type III. 

The results of treatment of humans with Huntoon’s antibody 
solution closely parallel those obtained in monkeys. 

Severe chills and elevations of temperature followed the intra¬ 
venous injection of Huntoon^s solution in practically all cases. Cecil, 
therefore, tried giving it subcutaneously, with rather disappointing 
results. 

Because of the severe thermal reactions which followed the intra¬ 
venous use of this solution, Huntoon carried out further experi¬ 
mentation and succeeded in getting rid of the greater part of the 
reaction-producing substance, so that now it maj"^ be given in doses 
up to 50 c. c. without causing a chill. Of it, Cecil says: 

What the solution of antibody now needs is Increased concentration. In 
a highly potent form it would be an almost ideal product for the spec lie 
treatment of patients with tlio fixed types of pneumococcus pneumonia. 

Felton, in 1924, found that “ the protective substance was always 
associated with the water-insoluble fraction of serum, that is. the 
globulin.” He isolated the specific antibodies and redissolved them 
in concentrated form. Intravenous injections were always followed 
by thermal reactions. He has since been able to eliminate most of the 
substances which caused the reactions, and now only al)out 10 per cent 
of patients have thermal reactions following its injection. 

Felton’s concentrated antipneumococcus serum was used by Cecil 
in monkeys experimentally inoculated with lethal doses of Type I 
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pneumococcus and the same results were obtained as followed the 
use of Huntoon’s solution and Type I serum. 

In patients on his wards, Cecil found that small doses of Felton’s 
serum were just as efficacious as large doses of Huntoon’s solution 
or Cole’s Type I serum. In Type II pneumonia, if used early, it also 
seemed to be of some benefit. 

As has been stated, the value of all these agents lies in their 
ability to produce a protective substance in the blood and thereby 
prevent septicemia. 

According to Cecil: 

The chief function, then, of antipneumococcns serum is bacteriotropic; that 
is, an opsonization of the bacteria, preliminary to their destruction by the 
leukocytes. If the blood stream is filled with " soluble substance,” it is evident 
that the patient's own efforts to develop an adequate supply of Immune bodies 
will often be neutralized by the soluble substance of the pneumococcus. If the 
immune serum is administered early and the administration continued for a 
sufficient length of time, the soluble substance may neutralized and an actual 
balance of immune bodies established in the patient’s blood. By such an 
achievement the pneumococci are properly prepared for iffiagocytosis and bac¬ 
teremia is prevented. 

The problem now to be solved is how to give potent agents in con¬ 
centrated form without producing severe reaction. Huntoon’s solu¬ 
tion is free from horse serum, but is not sufficiently concentrated. 
Felton’s serum is concentrated but is not entirely fre» from horse 
serum. Purification and concentration are, then, the problems of 
greatest importance. 

Type III pneumonia seems to be not benefited by any serum. Some 
cases of Typ® IV pneumonia are benefited by serum, but this is prob¬ 
ably due to foreign protein or the reaction which follows the 
injection. 

The summary of Cecil’s lecture follows: 

From the evldeuce submitted it is clear that antipneumococcus serum and its 
derivatives, when administered under the proper conditions, are capable of 
exerting a definite infiuence on the course of pneumococcus Type I and Type II 
pneumonia. A specific therapy for these two types of pneumonia is, therefore, 
theoretically sound. The practical application of the specific treatment of 
pneumonia is still handicapped, however, by certain defects in the serum itself 
or in the derivatives from it. Whatever the serum or serum derivative used, 
the necessity of early and adequate treatment can not be too strongly empha¬ 
sized. In our experimental work on pneumococcus pneumonia the value of 
large doses of serum has always been strongly impressed on us. 

With numerous investigators now studying pneumococcus Infections, there is 
every reason to believe that each succeeding year will shed further light on the 
problem. During the past decade much progress has been made, but much more 
still remains to be done before a thoroughly satisfactory specific treatment is 
achieved. 
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SNAKE BITES 

At a meeting of the El Paso County Medical Society, a talk was 
given by Dr. Afranio do Amaral, director of the Antivenin Insti¬ 
tute of North America. The substance of this talk was published in 
Southwestern Medicine, April, 1928, and it is from that periodical 
that the following is taken. 

An interesting classification of the poisonous snakes of North 
America is given and methods of prevention of snake bites are men- 
tioned. It is with their treatment only that we are here concerned. 
Doctor Amaral is beyond doubt one of the greatest living authorities 
on this subject, so what he says carries great weight. His directions 
for the specific treatment of snake poisoning follow. 

In regard to the administration of antivenin, in case of snake bite inflicted 
by North American snakes, the Antlyenin Institute of America recommends the 
foUowing treatment. 

If you do not have the antivenin with you, everything depends upon carrying 
out the following procedure (1 and 2) prcmiptly. 

(1) Apply a ligature or tourniquet above the bite. This should be applied 
tightly at first, but must be partially released for a few seconds at 6 to 10 minute 
intervals so as to maintain the necessary circulation in the limb. There is no 
particular advantage in making an incision nor in applying permanganate of 
potassium solution or crystals, or any of the other chemical agents commonly 
recommended for this purpose. 

In fact, it is advisable to avoid any further mutilation or injury of the af¬ 
fected tissues, especially because, should the wound not be kept properly dressed 
until complete recovery, tetanus or other secondary infection might set in and 
complicate the patient’s condition. In regard to potassium i)ermanganate. it 
has been shown that, in order to have any effect on the venom, this substance 
must be used in concentrations that are injurious to the tissues. It has no 
effect in weak solution and is in itself toxic if used in strong solutions. 

Above all, avoid the use of alcohol or any stimulant of that kind. These, by 
strengthening the circulation, may tend to help the distribution of venom 
throughout the body. Strychnine or caffeine, however, may be used if symp¬ 
toms of weakness and giddiness develop. 

(2) Proceed at once to nearest place where the antisnake bite serum and 
medical attention can be obtained. 

Remember that the North American snake venoms are usually slow in acting 
and that, if the antivenin can be obtained within 12 to 24 hours after the bite, 
the chances of its being effective are good. Of course, the earlier it is used, the 
more completely effective it is and the quicker the recovery from the ill effects. 
Meanwhile, the ligature or tourniquet should be kept in place but care should 
be taken to release pressure at intervals. Otherwise congestion in the limb due 
to prolonged binding may favor initiation of gangrene. Release the tourniquet 
as soon as the serum is injected. 

If antisnake bite serum is available at the time of the accident, do not apply 
tourniquet or bandage, but proceed immediately as follows: 

The serum for the Jiearctic crotalidae (mttlesnake, copperhead, and mocca¬ 
sin) is a concentrated antivenin. It is now sui^lied in North America in 
10 c. 0 . syringes, with a needle and accessories (all sterilized and ready for 
instant use). 
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The antlvmin can be self-administered. If necessary, in the same manner as a 
diabetes patimit treats hims^ with insnlln. Injections may be made under the 
skin of the thig^, or, preferably, on the side of the abdommi, if applied by the 
victim himself. They should be given under the skin of the back, between 
the shoulders, if applied by some one else. 

If the serum can be given at once or within the first hour or two after the 
bite, a portion of the syringe contents (2 to 3 c. c., for Instance) should be given 
by subcutaneous injection locally arotmd the bite. This tends to prevent local 
destruction of the tissues. In late-treated cases the local application is prob¬ 
ably of little avail. 

If medical aid is available, intramuscular Injections are preferable in order 
to hasten the absorption of the serum, and in cases seen late and those in whldi 
the symptoms are severe, intravenous injection is advised. 

Dosage .—^As each syringe contains 10 c. c. of the antivenln, inject the entire 
contents in one dose. The relation of the age of the person bitten to the dosage 
is just the reverse of the usual rule for dosage. The amount of venom Injected 
is the same whether a child or an adult is bitten. The smaller the individual 
the greater the need of the antivenln. The syringe contains enough antivenln to 
protect against the average amount of venom secreted at one time by North 
American serpents. Where there is reason to believe that the poison Injected 
by the serpent was of unusually large quantity, or when the symptoms develop 
quickly and In severe form, as, for instance, in children, it is advisable to give 
a second, third, or even a fourth dose if indicated; that is, if the first has not 
caused the symptoms of poisoning to subside. In all cases the patient should 
be watched for three to five hours after every injection and if his condition 
has not improved within that time a second Injection should then be made. 


INTECTI0N8 PKOK SWIMMINO 

Swimming is naturally one of the most popular pastimes in which 
the men of the Navy indulge. It is, in many ways, one of the most 
beneficial also and should be encouraged. Unfortunately, it has its 
dangers, the greatest of which, for the qualified swimmer, is that of 
contracting sinus or ear disease. Efforts made to prevent trouble 
from swimming have been directed chiefly toward keeping men out 
of water which is presumably highly contaminated with bacteria and 
toward keeping even reasonably safe water out of the ear canals. 

Modern swimming pools are so carefully controlled that there is 
small danger of the number of bacteria contained in their water 
reaching dangerous proportions. In spite of this, sinus and ear 
troubles continue to follow swimming in even the best of pools. Why 
this is so is discussed in a paper by H. Marshall Taylor, M. D., of 
Jacksonville, Fla., published in the Southern Medical Journal of 
March, 1928, under the title “ Otorhinologic hygiene of swimming.” 

The author shows that all of the diving mammals are provided 
with some sort of an apparatus for closing the nostrils when diving, 
whereas man has only the remnant of such, the compressor narium, 
which is entirely inadequate for the purpose. This difference seems 
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to Taylor “ * * * to explain why man is so susceptible to sinus 

diseases while the lower animals breathing air as man does and living 
constantly in the water do not encounter these same diflSculties.” 

The breathing apparatus of man and diving mammals is juacti- 
cally the same and there is no difference between the two so far as 
the type of epithelium lining the respiratory tracts is concerned. 
The latter, however, have the power of protecting the epitlieliuni 
from the water, while man has lost this power. 

The author goes on to say that— 

Man when diving allows the inrush of water, possibly contaminated or 
• * ♦ overchlorinated, to come in contact with his respiratory ciliated 
epithelium, destroying the protective mechanism of the nose, • * * (wh'ch ) 

consists mainly of two factors: (1) The secretion of a mucus which is inhibitory 
to bacterial growth • • • and (2) the power of the ciliated ^ithelium to 
sweep this mucus, in which the bacteria become enmeshed, toward the pharsrnx 
and esophagus to be disposed of. Anything which interferes with these two 
functions, whether it is mechanical, chemical, or thermal, breaks down nature’s 
barriers and renders the nasal cavity and its aiqmrtenances susceptible to 
Infection. 

It has been shown that reduction of temperature or irritating chem¬ 
icals will stop the wave-like motion of this ciliated epithelium. If 
the epithelium lining the proximal end of the eustachian tube does 
not function, infection may enter the tube and reach the middle ear. 

The mucus is washed away in diving leaving the epithelium 
exposed to the action ot the water and its contents, with consequent 
damage to the cells. 

A second factor concerned in infection is lowered resistance, and 
this may be brought about by too long exposure to the water. Pro¬ 
longed cold baths reduce the body temperature materially. The 
author, one summer, made a study of 250 children under 13 years of 
age, who were swimming in an indoor tank in which the tempera¬ 
ture of the water was 73“ F. After 15 minutes in swimming only 
30 children had normal temperatures, while many of the others 
showed a reduction to 95* F. 

Warm-blooded aquatic animals are adapted to life in cold water; 
man is not. In man the loss of heat incident to prolonged exposure 
to cold water can not be compensated for by increased heat produc¬ 
tion, so the body temperature falls. The animals living in cold 
water are protected either by fur or a thick layer of fat; man has 
no such protection. 

As a result of his studies, Taylor concludes that there are several 
things which must be done in order to prevent aural and paranasal 
sinus infection following swimming. 

First, chilling of the body surface must be avoided. No one should 
be allowed to use a pool for longer than 45 minutes, particularly an 
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indoor pool where the bathers are likely to lounge around on the cold 
tile a considerable part of the time. 

A committee of the American Medical Association has recom¬ 
mended that persons with contorted nasal passages, hypertrophic 
turbinates, or a history of sinus trouble or “ catarrh,” be not allowed 
in the water. Adenoid obstruction, discharging ears, or perforated 
drums, contraindicate swimming. Some substance should be used to 
prevent water entering the external auditory canal. 

Exhalation through the nose when the face is submerged; inhala¬ 
tion through the mouth when the mouth is exposed to the air, should 
be taught, evjen before lessons in diving and swimming are given. 

The author feels that— 


The question of reducing infections of the ears and paranasal sinuses is a 
matter of educating the public in regard to it. The responsibility falls not 
onjy upon the sanitarians, public-health officials, and the otorhlnologists; but 
this is an important phase of preventive medicine to which everyone in medicine, 
particularly the family physician, should lend his help and support. 


KALAEIA IK THE TREATMEKT OF GENERAL PARALYSIS 

During the past 4^/^ years 251 patients with general paralysis have 
been given the malaria treatment at the New York State Psychiatric 
Institute, Wards Island, N. Y. Report of the results of this treat¬ 
ment in 156 male patients has been made by H. A. Bunker, jr., and 
George H. Kirby, and published in the Medical Journal and Record 
of February 15, 1928. 

That which gives this report its greatest importance is the length 
of time these patients have been under observation. SufiScient time 
has elapsed to allow some opinion to be formed as to the permanency 
of the results of treatment. 

Only the summary of the paper, which follows, will be given. 

1. Of 156 male patients with general paralysis who received the malaria treat¬ 
ment between June 1, 1923, and August 1, 1927, at least 50 per cent manifested 
a definitely favorable response, even though in one-third of these latter residual 
evidences of previous cerebral tissue destruction precluded full recovery in a 
clinical sense. 

2. In this group, observed over an average period of years, the death rate 
due to general paralysis has been 12.5 per cent; based on the average expecta¬ 
tion of life of 1.5 years exhibited by untreated general paralytics in the New 
York State hospitals, the death rate in the present group would have been at 
least 65 per cent. 

3. Of thirty-four patients treated more than 3^5 years ago (prior to June 1. 
1924), 29 were alive three months after the completion of their course of fever: 
of these 29, 5 have since died, 6 are unimproved (although only one of these 
has definitely retrogressed), 2 have remained moderately improved, and 16 
attained full remissions; in 14 of whom their state of complete clinical remis¬ 
sion has thus far continued unaltered. 
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4. In a group of 84 cases, 12 oat of 16 patients of the manic or hyperactire 
type achieved fall remissions, as compared with 11 ont of 20 of the expansive 
type, but only 7 oat of 48 of the simple dementing type who did so. 

6. In a group of 47 patients followed for at least 2^ years, the malaria 
treatment had little or no influence upon the strength of the Wassermann 
reaction in the spinal fluid in 26 (55 per cent). But in 10 patients (21 per 
cent) the Wassermann reaction has become completely negative (to 1 c. c. 
of spinal fluid) following upon treatment with malaria alone. 

6. Two years was more or less the minimum period of time required by 
the majority of cases to attain at least the higher degrees of modification 
of the Wassermann reaction in the spinal fluid. 

7. Since advantage can now be taken of a form of treatment demonstrably 
effective against a disease which has largely resisted the therapeutic methods 
of the past, the early recognition of neurosyphllis of the parenchymatous 
type becomes mandatory. 


ETIOLOGY OF FEKEICIOTre AHEMIA 

At the meeting of the Southern Medical Association in November, 
1927, Seale Harris, M. D., of Birmingham, Ala., delivered the chair¬ 
man’s address before the Section on Gastroenterology. This has 
been published in the Southern Medical Journal, February, 1928, 
under the title, “The etiology of pernicious anemia: is it secondary 
to hepatic retention, resulting in deficiency of a liver enducrin (anti¬ 
hemolysin) ?” Doctor Harris’s paper discusses the subject so ade¬ 
quately that it would be well if all could read it in its complete form. 
For the benefit of tho.«e who can not do so, an extensive abstract 
will be given. 

The paper begins with a compari.son of the control of pernicious 
anemia by a liver diet or the use of liver extract or “ fraction ” with 
the control of diabetes by insulin. As, in diabetes, the hyposecretion 
of insulin is frequently caused by a destruction of the cells of the 
islands of Langerhans. may it not be that the essential etiological 
factor in pernicious anemia is “ primarily a hypofunction of liver 
cells which secrete an endocrin that controls erythrocjdolysis?” asks 
Harris. 

Autopsies on patients who have died of pernicious anemia usually 
show degenerative changes in the liver. Perroud, in 1869, advanced 
the theory that pernicious anemia is due to fatty degeneration of the 
liver. According to Harris, however, “Studies are not complete 
enough as yet to identify any of the particular liver lesions as the 
sine qua 7wn of pernicious anemia causation, but the frequency of 
.such relationship is suggestive.” 

Tlie infectious theory of the etiology of pernicious anemia has been 
frequently advanced. Hunter, in 1887, thought that some organism 
produced a toxin which was absorbed and caused hemolysis of the 
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red blood cells in the portal venous system. Harris now thinks that 
the portal system is the point of entry, but disagrees with Hunter as 
to the specificity of the organism and the way in which it acts. 
Several observers have advanced the theory that B. welcJm is the 
cause of pernicious anemia, but of this there is no proof. More re¬ 
cently, Wood has sought to show that Mordlia psUosis may be one 
of the causes. 

Harris thinks it possible that pernicious anemia may result when 
the monilia localizes in the liver, just as sprue results when it localizes 
in the pancreas. He does not say, however, that the monilia is the 
specific organism for pernicious anemia or sprue, but considers it 
likely that other factors are concerned in the etiology of both. 

The author reports the development of pernicious anemia in a 
patient with pellagra, and suggests that these two conditions might 
have the same etiology. 

That there may be a relationship between gall bladder infections 
and pernicious anemia seems to have been established by Jones and 
Joyce, who “ observed the association of gall bladder infections with 
pernicious anemia in a number of patients in whom improvement 
of the anemia followed cholecystectomy.” These and other surgeons 
have found pathological changes in the liver at gall bladder opera¬ 
tions. Harris says: 

Of coarse, every case of hepatitis is not followed by pernicious anemia any 
more than is every case of pancreatitis followed by diabetes. Bat the patient 
with a chronic gall bladder disease may be regarded as carrying an infection 
that may ascend into the liver and finally result in pernicious anemia. There¬ 
fore, the surgeon in performing a cholecystectomy in chronic gall bladder dis¬ 
ease may remove the focus of infection of a hepatitis which might destroy the 
cells that secrete the antierythrocytolitic endocrin. 

As to the relationship between achlorhydria and pernicious 
anemia, Harris, in the conclusions of his paper, says: 

There may conceivably be two different relations * • ♦, a concomitant 
one and a contributing one. In the former, achylia gastrica has no etiological 
relationship to pernicious anemia, but is a concomitant condition resulting 
from a common infection of the stomach and liver which precedes the disease. 
Agah), the achlorhydria may antedate the anemia for several years, in which 
instance the loss of antiseptic efficiency of the gastric juice may permit the 
entrance of pathogmilc organisms into the duodenum, biliary passages, and 
liver, with a resultant hepatitis, followed by an erythrocytolytic endocrin 
imbalance. 

The liver, acting, as it does, as a filter for the portal system, is 
peculiarly liable to injury by infection or toxins. These, acting over 
a long period of time, may injure the liver in such a way as to result 
in cirrhosis, amyloid change, or, possibl}", an interference with the 
red blood cell regulating mechanism, which results in pernicious 
anemia. 
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Harris suggests that— 

The substance formed in the Uver which inhibits the hemolytic function of 
the reticulo-endothelial cells might be called antihemolysin, or antierythrocy- 
tolysin, until something definite is known of what it is, or of which hepatic celLs 
produce it. If there exists a deficiency of this substance, the secretion of the 
hemolysin by the reticulo-endothelial cells would be uncontrolled and |>emicious 
aneniia would result. Feeding Uver, or the administration of a liver extract 
containing the substance, would supply the needed endocrin for controlling 
hemolysis, thus attaining the desired stabiUzation of the number of red blood 
ceUs in the circulation. 

On the other hand, Harris considers that an excessive secretion of 
the substance would reduce red blood cell destruction and produce 
polycythemia. He reports a case which seems to justify his belief. 

It is probable that the spinal cord changes which occur in perni¬ 
cious anemia are not related to the blood changes, but are due to the 
same pathogenic agent. The anemia is relieved by liver diet: the 
other changes are not. Therefore, it is reasonable to suppose that 
all are part of a toxic or infectious process, and that in this sense 
pernicious anemia is not a primary anemia, but a secondary one.” 


IMiniNITY IN YAWS 

Otto Schobl, M. D., of the Bureau of Science, Manila, published in 
the Journal of the Philippine Islands Medical Association, January, 
1928, a paper entitled Immunity in yaws.” As yaws and syphilis 
are considered by many to be identical, it has special interest for the 
naval medical officer, who sees much of both conditions. 

Experiments were conducted with monkeys, in which the course 
of experimental yaws is summarized by the author as follows: 

Following intradermal inoculation of yaws material into monkeys, tliere is a 
pt*riod of one month of incubation. During this time no clinical or serologk-ai 
changes occur in the animals. Toward the end of the sec'ond month tlie treponi^ 
mas multiply considerably and the whole lesion, having reinainei^l superficial 
up to this time, then iienetrates into the deeper layers of the skin. Between 
the third and the fifth months the infection gains the upi)er hand. LcK‘aI 
exacerbation of the local yaw occurs during this pericKl. Metastatic generaliza¬ 
tion takes place betw^een the third and the fifth months and the Wassermann 
reaction becomes stronger the nearer the infection approaches the fifth month. 

As far as the Philippine monkeys are conceriie<l, the infection runs in tJiree 
tyi)es. The first type is a local yaw oidy: the second, a kKail yaw followed by 
a generalized nierast.atic yaw, so-called set'ondaries without teitiaries; the thinl 
form, a kK*al yaw without metastatic yaws (secondaries), followed by ulcerative 
tertiary lesions, or late iruinlxesides. 

Schobl was the first to produce these three clinical types experi- 
mentally and to study the immunity that results from them. He 
found that in monkeys experimentally infected with yaws and super- 
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infected every month, inoculation is invariably followed by the de¬ 
velopment of yaws up to the fifth month of the disease. Of the ani¬ 
mals inoculated in the sixth month, some developed infection and 
some did not; while in the seventh month and later, no infection 
followed inoculation. This immunity was shown to last for at least 
2^ years and is probably lifelong. 

Hiese experiments were conducted with monkeys which developed 
only the local yaw. 

Next, the author studied the effect of treatment upon the develop¬ 
ment of immunity and found that “ * * * animals treated 
within the first two months of infection and reinoculated in the 
seventh month of the infection would again devdop a yaw as a 
result of inoculation, while animals treated in the third, fourth, 
fifth, and sixth months of infection proved to be immune.” 

In the case of those monkeys which developed generalized yaws 
or tertiaries, immunity developed differently. Secondaries developed 
between the third and fifth months of infection. When these ap¬ 
peared, immunity was complete. Those animals that developed 
tertiaries became immune much later. 

Schobl says: 

There is, therefore, this to say in summarizing our findings on immunity 
in monkeys, namely, that the immunity develops slowly, begins to develop 
from the third month on, and is fully developed in the seventh month in the case 
of local yaw. It develops rather suddenly and sometimes early in generalized 
yaws (so-called secondaries), while in tertiary yaws, that have not gone 
through the secondaries, the ^jimunity, is much delayed. Our supposition Is 
that Immunity develops from me third month on, on account of the penetration 
of the yaws process into the deeper tissues and the simultaneous multiplication 
of the treponemas. If this be true, then it must be possible to immunize 
animals without the production of either local, generalized, or tertiary yaws 
by placing the treponemas from the beginning in the deeper tissues of the 
skin; in other words, immunization against yaws ought to be possible by 
paradermal Inoculation. 

That monkeys can be immunized against yaws by paradermal 
inoculation was demonstrated by Schobl. A series of monkeys was 
given four subcutaneous injections of Treponema pertenue within 
five weeks and failed to develop any yaws lesion. Inoculation of 
one animal one week after the last injection resulted in yaws, but 
all inoculated four months after the first injection proved to be 
immune. 

According to the writer, these experiments show that the immunity 
is developed in the deeper tissues and not in the epidermis. 

The immunity, apparently, resembles that following smallpox vac¬ 
cine, and not that following bacterial infection. The development of 
immunity does not influence the healing of lesions already present; 
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nor should it be expected to do so, since the blood and lymph contain 
no treponemicidal properties. 

Schobl compares the infection and immunity in monkeys and in 
man. He found that, while the incubation period is about the same, 
the duration of the generalized infection in monkeys is much shorter. 
The “immunity develops in man with generalized yaws about as 
early as in monkeys with local yaw, and a little later than in monkeys 
with generalized yaws.” 

Further investigations are being carried on by the author, who 
concludes this paper with some interesting speculations. 

Since earlier and more complete immunity occurs in animals that 
have gone through the secondary stage of yaws, would it not be wise 
to delay treatment in treponematous infections (yaws and syphilis) 
for six months or so, and allow immimity to be built up ? If vacci¬ 
nation against these diseases should be found practicable on humans, 
would it not be wise to vaccinate those already infected in order to 
hasten immunity and prevent the late manifestations? Would it not 
be well to vaccinate all those people who habitually expose themselves 
and thus make up the largest source of infection ? 

As the author says: 

This may sound Utopian and it is too early to say whether or not these 
suggestions should be seriously considered; but those of us who have been In 
contact with deyelopments in medicine during the past 30 years have experienced 
Innovations undreamed of 30 years ago. So, who knows but that what seems to 
be phantasy to-day may not become a matter of daily practice in the future? 


BITES AND STINGS 

Whether or not the bite or sting of a certain insect, spider, or other 
arthropod will result in serious injury, is a question always of inter¬ 
est and often of great importance. The fear of the scorpion and 
tarantula is almost universal andJ many are the stories told of fatal 
effects having followed their stings and bites. The truth of these 
stories is hard to ascertain. 

During the past four years, H. E. Ewing of the United States 
Bureau of Entomology has been conducting experiments to deter¬ 
mine the harmfulness or harinlessness of some of the more common 
arthropods. The results ivere published in the American Journal of 
Tropical Medicine, January, 1928, under the title, “Observations 
on the habits and the injury caused by the bites or stings of some 
common North American arthropods.” The subject discussed is of 
such interest! that an unusually complete abstract of the report will 
be given. 

The arthropods studied and reported upon were: (1) The common 
striped scorpion; (2) the vinegerone, or giant whip-scorpion; (3) 
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the common tarantula of the southwest; (4) a tarantula of the genus 
Pampkohetem (6) the common eastern trapdoor spider; (6) sev¬ 
eral Lycosa (common spiders); (7) the black widow; (8) the house 
centipede; (9) the giant water bug; (10) a bug of the family 
Nabidae; and (11) bees. These will be taken up in the order given. 

1. The common striped scorpion > 

This scorpion, CetUruroides vittatus (Say), is found in the South¬ 
ern States, as far north as Virginia and Missouri and as far west as 
western Texas. Its usual habitat is imder the bark of logs, under logs 
lying on the ground, and under piles of brush and dead leaves. It is 
also found under the flooring of out buildings and piles of lumber 
and wood. It frequently invades dwellings. 

At 9.12 one morning tlie writer allowed a specimen to sting him 
on the back of an index finger. There was an immediate burning 
sensation. Soon the finger became numb and in 15 minutes there 
was slight swelling. At 12.50 the condition of the finger was normal 
except for a slight numbness. 

Later in the day the same scorpion was made to sting another 
person. Approximately the same degree of injury was inflicted. 

The author says: ** These two simple experiments indicajte that the 
sting of this common scorpion of the Southern States is but little if 
at all more serious than a bee sting. * * ♦ ” 

2. The vinefferone^ or giant whip-scorpion 

This scorpion, Mastigoproctus giganteus (Lucas) is found in 
Florida. Other species are found in the Southern States, Mexico, 
and tropical America. The whip-scorpion lives very largely upon 
the ground or burrows into it. 

It is this scorpion which is so much dreaded by ignorant persons, 
but morphologists state that it has neither sting nor venom and is 
harmless. The author allowed a specimen to bite him. There was 
no pain at any time except when the scorpion was actually biting, 
and in 25 minutes the skin and flesh were normal. 

The writer and other people were bitten by this scorpion on other 
occasions. There was never anything “ more than a trivial mechan¬ 
ical effect, similar to that of a slight pin prick.” 

3. The common tarantxda of the Southaoest 

The largest and best known of these is Eurypelma califomica 
(Ausserer), which is found in California, New Mexico, Texas, and a 
few other States. It lives upon the ground in small holes. It is 
very sluggish unless aroused, when it rears on its hind legs and 
strikes with its fangs. 
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A full grown specimen was kept for several years in the Bureau 
of Entomology, during which time it was handled by many people. 
Only once did it bite anyone. A lady was bitten on the tip of the 
second finger at 4.03 one afternoon. At once a drop of blood col¬ 
lected and blood continued to flow for a few minutes. The pain was 
considerable and lasted for about one hour. Apparently, it was 
entirely due to mechanical injury. 

4. A tarantula of the genus Pamphoheteus 

Attempt was made by the writer to simulate the bite of this taran¬ 
tula. He chloroformed one and removed a fang together with its 
poison sac. The fang was forced into the forearm, but no poison 
was ejected. Then a drop of poison was squeezed out and placed in 
the puncture made by the fang and the fang was again forced in 
until blood came. There was much smarting at tiie puncture, a 
wheal developed in a few minutes, and a reddened area appeared 
after about 20 minutes. After an hour the smarting was very slight 
and the swelling had disappeared. After four hours there were no 
effects of any kind. 

Of this arthropod, Ewing says: “Injury from the bite of this 
tarantula would probably be not serious. However, if a large amount 
of venom were injected into a small child much pain and discomfort 
would probably be produced.” 

b. The common eastern trap-door spider 

The name comes from the hinged lid with which these spiders 
cover the silk-lined holes in the ground in which they live, and from 
which they emerge only at night. The spider is a common one in 
the southern part of the United States. The specimen used in this 
experiment was a female of the species Paohylomerus auiouim 
(Lucas). She was allowed to bite the author at 2.65 p. m. The pain 
was no more than a pin prick. One hour and five minutes later the 
condition of the finger was approximately normal, and the next day 
was entirely so. 

This species is dismissed by the author with the following state¬ 
ment : “Although this trap-door spider belongs to the tarantula-like 
group of spiders and is larger than some of the tarantulas, its venom 
is of less potence than that of many common web-sp innin g species. 
It is a species in no way to be feared.” 

6. Lycosids {common spiders) 

A common large spider —Lycosa caroUnensis (Walckenaer)—was 
captured by the author in his garden. Aq he was unable to make it 
bite him, it was chloroformed and its fangs removed. One fang was 
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thrust into the forearm for its full length. In two minutes there was 
slight smarting and numbness. Seven minutes later considerable 
pain was noted and there was slight swelling about the puncture. 
Twenty minutes after the fang was inserted it was removed and the 
pain soon began to subside. Within two hours the skin was normal 
and the pain was very slight. 

A very large specimen of Lycom jnmatulata (Hentz) bit the author 
on the finger. The wound made was so small it could not be seen with 
a hand lens. Very slight smarting continued for about half an hour. 

A spider of Lyoosa species buried both fangs in the ring finger of 
the author. The pain was intense for a short time, but in 10 minutes 
most of it was gone and in half an hour conditions were normal. 

7. The hlaoh vjidow 

Latrodectue macta/rie (Fabricius) is considered the most poisonous 
species of spider in America. Baerg, in 1928, allowed himself to be 
bitten by a mature female. That the results were serious is shown by 
the observations made by his attending physician, which are quoted 
by Ewing as follows: 

The toxicity was also manifested by vasomotor changes in the lumbar muscles 
and muscles of the extremities, and in all the large Joints of the body, as was 
shown by intermittent pains and symptoms similar to intermittent claudication. 
There also seems to be a disposition on his part to unload very slowly, by 
elimination, the products of poison. More so than is the case with bites of 
any of the snakes, induding the rattler, that 1 have observed. 

The black widow is found throughout the United States, but is more 
common in the Southern States. It lives under logs and stones and 
in cracks and crevices, and in outbuildings and basements. The 
mature female is about 7 to 9 mm. in length. It is black, except for 
a red spot, shaped like an hour-glass, on its abdomen. Other spots 
may be present on the upper surface of the abdomen. 

The poison sacs of Latrodectue mactans are very large—about 2.75 
mm. in length and 1.08 mm. in circumference. 

Ewing says: 

The poison or venom of Latrodectue maotam is a slightly viscid, transparent 
fluid, with a slight suggestion of bitterness in its taste when diluted with distilled 
water. • • • The entire contents of one poison sac of a mature female 
were dissolved in about 3 c. c. of distilled water and taken to a chemist for 
testing for acidity. Indicators delicate enough to detect a thousandth per cent 
deviation from neutrality failed to give any test. 

Experiments to determine the toxicity of the venom on man were 
made. 

In the first test the back of the forearm was pricked with a sterile 
needle until bleeding resulted. A drop of the diluted venom was 
placed over the wound and rubbed in at 1.36 p. m. At 2.02 note 
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was made that deadening and burning pains were felt at point of 
wound and had been coming and going about every minute. At 2.15 
a sore area around point of injury was noted; there was dull pain in 
the forearm, and the skin was slightly reddened. At 2.18 there wat 
slight paralysis at the wrist. At 2.36 pain in shoulder. At 2.45 
dull pain throughout whole arm was noted. At 4.10 the conditiop 
was normal. 

In the next test, 8 cubic millimeters of the aqueous solution of the 
venom was injected into the left forearm at 3.52 p. m. Ten minutes 
later it was noted that there was a slightly whitened swelling about 
the puncture. It was likened to the swelling which follows a bee 
sting, but was not so large and there was but little pain. At 4.19 
papules appeared about needle puncture. Burning sensation came 
on. At 4.56 the author made this note: 

The lower part of the arm Is somewhat nombed, and there Is a dnll deaden¬ 
ing pain in most of it. Wheal is small. Surface of skin about needle punc¬ 
ture moist with sweat The small papules about the central wheal give Uie 
skin the appearance of goose flesh and suggest a condition found following 
poisoning from poison ivy, yet the entire local effect produced by injecting the 
Latrodectus venom Is quite different from the effect produced frmn ivy poison¬ 
ing. After the spider venom had had time to act I found it rather hard to 
use the fingers of the hand freely. They were not paralyzed but were numbed 
and responded somewhat in a manner similar to that observed when the band 
has been exposed to severe cold weather. The effect was a numbing rather 
than that of paralysis. 

By 9.54 the pain was slight. The author slept well during the 
night although there was some pain in the forearm until he went to 
sleep. In the morning there was no pain, but the moist area was 
still present and there was some itching. The next evening some pain 
returned. On the second day there was some itching, and the moist 
area persisted for several days. 

Ewing compares the results of his experiments with the results of 
Baerg’s bite by the Latrodectus in this manner: 

* * • In the hypodennic injection much less than 1 per cent of the 
amount of venom necessary to fill completely one of the poison sacs was used, 
yet miiny of the symptoms produced were almost Identical with those that 
follow tlie bite of the spider. The effect on the nervous system and the i>aiD 
produced were much less tlian reported by Baerg. But in both instances the 
injection of the venom was slowdy followed by the formation of a whitish 
wheal about the puncture point; in both cases there were recurrent shooting 
pains; and most characteristic of all, in both experiments a persistent moist 
area formed about the injury point and lasted a long time. In the case of the 
writer’s exi^eriment the area was sticky. It was apparently formed by “ 
sweating process which left a sticky residue. Long after all other symptoms 
were gone tills moist, sticky area remained. 

A third experiment was undertaken, in which a fang of an adult 
male spider was thrust into the skin and the poison sac squeezed. 
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The results were slight, although there was a transient, intense pain. 
The writer concludes from this that the male was almost devoid of 
poison. 

8. The home centipede 

Scutigera forceps (Raf.) is found throughout temperate North 
America. It is considered harmless by entomologists, but is dreaded 
by many person^. Its habits are well known. 

A full-grown specimen was induced to bite the writer on the hand. 
There was slight burning, which continued for a few minutes, and 
a smaU wheal developed in eight minutes. The next morning the 
only indication of a bite was a minute red speck. 

Ewing says that the fears of this centipede are groundless. Its 
jaws are so weak that it can hardly penetrate the skin with its fangs. 
Where serious results have followed its bites, they are probably due 
to infection. 

9. The giant •water hug 

Of the bites of this bug the writer says: 

When Betuusut griseus bites it emits a milky fluid from the tip of the beak 
And the beak adheres to the skin after penetration, so that the skin is polled 
up when the beak is withdrawn. Judging from these observations the bite of 
Betwms griseus is rather painful, and the effects are more than transitory, yet 
they are hardly to be considered serious. 

10. A bug of the faanSly Nobidae 

A bug of this family bit the author when he was working in his 
garden. The sensation was similar to a mo^quito bite, but when feed¬ 
ing was interrupted the area around the bite looked like that which 
follows a bee sting. The smarting soon stopped and the swelling 
disappeared, only to return two days later, after which it slowly 
subsided. So far as the author knows thi^ is the first report of a 
man being bitten by this bug. Nobis rosipenms (Reut.). 

11. Bees 

Bee stings are too common to require much comment. It is of 
interest, however, to learn from an authoritative source that yellow 
jackets —Vespula gemumica (Fabricius)—sometimes do and some¬ 
times do not leave their stinger in the puncture made in stinging, and 
that it b questionable whether or not tolerance may be acquired to 
bee stings. 

Thus it is seen that many of our most dreaded arthropods are in 
reality comparatively harmless creature^, and that, except in the case 
of Latrodectm, no fears of serious consquences need be felt following 
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their sting or bite. The treatment, therefore, need consist only of 
measures to relieve pain and prevent infection. 

The black widow —Latrodectus mactam —is probably the only 
really poisonous spider found in North America, and its bite may 
result seriously. 


SPINA! PtrNCTUBES 

A question was recently raised concerning the advisability of per¬ 
forming routine spinal puncture for diagnosis and as a check on the 
results of treatment. 

The advice of certain experts (Doctors White, Freeman, Fong, and 
Ziegler) at St. Elizabeths Hospital, Washington, D. C., was sought. 
The consensus of opinion of these psychiatrists follows: 

“(a) A spinal puncture for preliminary diagnostic purposes is 
always justified and should be routinely practiced in all neuro- 
Efyphilitic cases. There are numerous cases in which the blood may 
be negative to Wassermann and E^ahn tests but which may show 
spinal fluid changes. A contraindication would be a su^ected tumor 
in the region of the basal ganglia. 

“(&) The joint experience of the foregoing has been that no 
serious accident has resulted from spinal puncture, though in a fair 
percentage of cases a very disagreeable and distressing headadie 
occurs. Such headache is usually prevented by the use of a small- 
caliber needle and by insistence on absolute quiet for 12 hours suc¬ 
ceeding the puncture. 

“(o) Frequently repeated punctures are unnecessary and meddle¬ 
some, since changes in the spinal fluid are slow, and even with the 
malarial treatment no change of consequence is expected within a 
year. Arbitrarily it might be said that three spinal punctures 
within a year are sufficient to determine the progress of treatment in 
any individual case. Of course, in the Swift-Ellis treatment and 
in such cases as those in which spinal drainage is tried, more fre¬ 
quent punctures must be done, but the present opinion is that these 
methods of treatment have no great value. 

“(<f) A spinal puncture is always a disagreeable proceeding to a 
patient who is not actually paretic. There are the anticipation, the 
actual puncture, and the after effects to be considered. A lot depends 
upon the one who does the puncture, but even to the expert some are 
done very easily and others may be very difficult indeed to accom¬ 
plish. For all these reasons punctures should be kept at a minimum, 
but no one should ever hesitate to perform a lumbar puncture for 
preliminary diagnostic reasons.” 
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center an angular cut is made, allowing a projection to be raised, which may be 
used for a hook in lifting the holder out of the sterilizer. (See illustration.) 

In use, whiie one holder filled with nee<lles is being boiled, the second, already 
sterilized, is provided for the use of the physician at the table where the injec¬ 
tions are being given, while the third is availab'e to receive used needies. 

The size of the holes is important, the ones described being for an ordinary 
five-eighths-inch hypodermic needle. 

By the use of the holders needles are kept in orderly array, the physician 
knows just how long each needle has been boiled, each needle can be “ speared ” 
by the nozzle of the syringe without handling, the operator is presented with 
44 need’es at one time instead of with 1 needle at a time, and the accuracy 
and celerity in exchanging needles between inoculations is so mudi increased 
that the necessity for the services of one nurse may be eliminated. 

In a personal letter Doctor Hervey calls attention to the necessity 
for making the holes in the device of such circumference as to cause 
them to embrace the shoulders of the needles. This will prevent 
wobbling, which would interfere with the “ spear ” aim of the oper¬ 
ator. The size desired will, therefore, depend upon the size of the 
needle used. 


LBTB08T 

The Journal of the Philippine Islands Medical Association for 
February, 1928, contains three valuable papers on leprosy. These are 
all from the Culion Leper Colony, which is the place above all others 
in which leprosy in all its phases may be studied with profit. 

“ Evaluation of the results of treatment of leprosy with the chaul- 
moogra derivatives ” is the title of the paper by C. B. Lara, M. D., 
chief physician of the colony. Doctor Lara shows that as a result 
of the use of these drugs during six years 589 negative have been 
paroled or discharged, whereas only 47 cases were paroled in the 15 
years preceding. Negative cases to the number of 39 have died in the 
colony and there are 257 still under observation, making a total of 
885—approximately 16 per cent—apparent cures. Not enough time 
has elapsed to justify speaking of absolute cures, but after two years 
the incidence of relapse has been low, probably not more than 5 per 
cent. This author sees no reason why complete cure may not take 
jjlace if treatment is continued long after all active signs of the 
disease have disappeared. 

Eloy V. Pineda, M. D., of the pathological section of the colony, 
write.s “ On the persistence of Mycohactei'iurn leprcB in the negative 
leper ” and shows that in 10 out of 11 negative cases which came to 
autopsy, smears from the deeper organs showed the bacteria as still 
present, and in 9 out of 53 cases the organism was found in smears of 
material aspirated from the femoral lymph nodes. In other words, 
so-called negative cases are not necessarily bacillus free. Experience 
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has shown, nevertheless, that “ most of the cases that have developed 
sufficient resistance to become negative and to remain so for two years 
will continue to hold the organisms in check, if not overcome them 
entirely.” Again, the wisdom of continuing treatment long after 
symptoms have disappeared is made evident. 

Doctor Pineda is also the author of the third paper, “ The Pres¬ 
ence of Mycohactermm leprm in the placenta and umbilical cord.” 
Of 107 placentas examined 57 were found positive. In 25 cases the 
organism was found in the cord blood. No pathological changes 
attributable to leprosy were found in the placenta or cord. The 
bacillus reaches the fetus in many cases and intrauterine leprosy 
must be considered a possibility. 


THE STAHDAHDIZATION OF THE EOHTOEH-EAT DOSE 

So much attention and talent is being focused on this extremely 
important and difficult phase of Rontgentherapy that the paper of 
Glasser and Portmann, published in the American Journal of 
Rontgenology and Radium Therapy, January, 1928, assumes more 
than passing interest. Another paper by Glasser, Portmann, and 
Seitz in Radiology, April, 1928, discusses practically the same sub¬ 
ject, and is of equal interest. 

There is described in these papers a new and simplified Rbntgen 
radiation intensity mea^ring instrument of the ionozation type. 
The authors claim unusual ruggedness, simplicity, and accuracy for 
the instrument; provision is made for checking constancy of calibra¬ 
tion with radium. They attempt to reestablish the electrostatic unit 
as the Rontgen dose (R) unit 

The principal interest in these papers centers on the standardization 
of the unit of Rontgen dosage. The authors claim to have estab¬ 
lished a close relationship between their proposed R unit and the 
electrostatic unit of Duane and of Bachem, and the French unit of 
Solomon. They have not been able to establish a satisfactory re¬ 
lationship between their unit and the German unit proposed by 
Behnken. This is attributed to faults in the German instruments used 
to transport the German R imit to this country. They expect to 
overcome these faults in the near future and hope to establish a defi¬ 
nite relationship between their R unit and that of Behnken. 

In view of the forthcoming Second International Congress of 
Radiology at Stockholm in July, it is suggested that these papers are 
most timely and of unusual interest to Rontgentherapists since they 
offer a definite basis for the preliminary definition of an interna¬ 
tional Rontgen unit. 
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THE irSE OF AHTI8PA8M0DI0S IH THE BttHTOEH EZAXINATXOH OF THE 

OASTBOIHTE8TINAL TBACT 

Homes and Dresser, of the Department of Rontgenology, Massa< 
chusetts General Hospital, report in the American Journal of Ront¬ 
genology and Radium Therapy, January, 1928, the results of their 
experiments with the use of the nitrites as antispasmodics in the 
rontgen examination of the gastrointestinal tract. They also com¬ 
pare amyl nitrite with atropine for this purpose. They believe that 
amyl nitrite is equal to atropine as an antispasmodic and has the 
advantages of simplicity of administration, decidedly less discomfort 
to the patient, less probability of untoward effects, and, because of 
the immediate action, repeated examinations are usually unnecessary. 

The most significant conclusion drawn from their investigations 
is tlie inconstancy- of results and the difficulty of proving the diag¬ 
nosis by the use of any antispasmodic. They believe that anti¬ 
spasmodics can not be used as diagnostic criteria. This opinion 
has considerable significance, since it has been generally accepted 
by rontgenologists that in those cases where spasm of the stomach 
is relieved by an antispasmodic there probably was no lesion, and 
vice versa. The authors report several cases in which spasm was 
controlled by amyl nitrite, but subsequent surgical interference 
revealed lesions in the spastic area. 

They have found amyl nitrite of considerable value in the study 
of the irritable, spastic type colon. 


THE FATHOLOOT OF IHFLTTEHZA 

A comprehensive review of the pathologic anatomy of influenza, 
by Franz Lucksch, M. D., professor of pathologic anatomy in the 
German University in Prague, was published in the March, 1928, 
number of Archives of Pathology. As the author states, the review 
is based chiefly on German sources, but the findings are applicable 
to the disease as it manifested itself during the recent epidemic in 
this country. 

Only the summary, which follows, will be given. 

In summary it may be said that the anatomic changes in the last epidemic 
of influenza differ from those in former epidemics mainly in their seriousness; 
that is, quantitatively. In this respect, I may point to the changes of the 
respiratory tract and its appendages (pleura) and to the grave changes in the 
nervous sy.stem. the toxic injuries that manifested themselves, especially in 
the vascular system. The pathologic-anatomic changes during the last epidemic 
differed, however, from those in the former epidemics, not only quantitatively, 
but also qualitatively. Of the changes that are qualitatively different may be 
mentioned the pseudomembranous inflammations of the respiratory passages and 
the metaplasia of their epithelium. The latter changes especially bad not 
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been recorded before. Regarding the bacteriologlc observations, cantioos men¬ 
tion is made of the participation of staphylococci in pnmlent processes of the 
longs as something different from what occurred in former years. Anatomic 
changes of the digestive system were found still less frequently than l)efore. 
If possible. A further peculiarity of the last epidemic seems to be Zencker’s 
degeneration, which was frequently observed in the rectus muscles. Tlie most 
striking phenomenon of the last epidemic—^besides the great mortality—is the 
frequent and grave participation of the central nervous system in the disease. 
Among these nervous changes, the chronic or so-called residual i)henomena 
apparently have no predecessors of equal signillcance and frequency in former 
epidemics, at least not in the striking and oft-repeated picture of parkinsonism 
and of the vegetative disturbances associated with it 


ALCOHOL DEATHS 

The New England Journal of Medicine, March 22,1928, reports the 
results of tests made by Drs. Reid Hunt, George H. Bigelow, and 
others to determine the toxicity of illicit liquor in Massachusetts and 
the substances responsible for this toxicity. 

Animal experiments were carried on by Hunt with 100 samples. 
He found that the toxicity depended entirely upon the content of 
ethyl alcohol and that no sample contained any substance more 
poisonous than this. Six samples contained methyl alcohol, but in 
such small amount as not to increase their toxicity. 

As Bigelow says, « * • * Ethyl alcohol, then, is, has been, 
and always will be a poison which can not be tolerated by the body 
in excess, and in the vast majority of cases ‘ alcohol deaths ’ in Massa¬ 
chusetts are apparently due to excessive use of ‘ good pure alcohol.’ ” 

Undoubtedly the same holds true elsewhere. 


RUHHIHO WATER IS HOT ALWAYS PURE 

With a persistence which entitles it front rank among hygienic 
fallacies, the .idea has long clung to the popular mind that running 
water, if not always pure, will at least purify itself “in a dozen 
miles or so.” Disastrous consequences following too literal applica¬ 
tion of this erroneous principle to the selection of mimicipal water 
suppbes has prompted numerous scientific investigations both here 
and abroad. A critical rev,iew of these researches with a bibliog¬ 
raphy of over 170 references is given in Part I of a publication 
entitled “ The Oxygen Demand of Polluted Waters ” recently issued 
by the United States Public Health Service as Public Health Bulle¬ 
tin No. 173. Part II of the same bulletiin is devoted to the presenta¬ 
tion of an extensive series of experiments conducted in the stream- 
pollution laboratories of the Public Health Service. 
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Briefly, it may be stated that a water contaminated with the 
organic matters found in sewage and in various industrial wastes 
does gradually rid itself of such pollution, if allowed free access to 
air. Early studies of this phenomenon of self-purification led to the 
abandonment of a plausible theory based on the direct action of 
oxygen on the organic matters, and subsequent research extending 
over the past 60 years has revealed that the self-purification of 
streams is essentially a biological process. In this sense, the oxygen 
contained in aerated or running water does not operate as a steriliz¬ 
ing agent, as once believed, but rather as a neutralizing or deodoriz¬ 
ing agent for some of the gases resulting from the bacterial decom¬ 
position of the organic matters. Dissolved oxygen is also required 
for the maintenance of fish life. While thus relegated to a secondary 
role, the amount and rate of disappearance of the oxygen which is 
contained in a given water nevertheless serves as an excellent indica¬ 
tor, first of the threatened disappearance of fish life and, with in¬ 
creasing pollution, as a warning of impending nuisance conditions. 
With the understanding that a bacteriological examination is a much 
better index of wholesomeness or fitness for drinking purposes, it 
has accordingly become customary to express the pollution of a given 
water in terms of its demand for dissolved oxygen when reference 
is made to the threatened disappearance of fish life or to the ap¬ 
proach of nuisance conditions. 

On the basis of extensive series of observations presented in Part 
II of Public Health Bulletin No. 173, it has become possible to give 
numerical expression to the actual rate at which the oxygen demand 
of a water is satisfied. The outstanding feature of this section of the 
report is that the rate at which the organic matter is oxidized, while 
strikingly uniform with a variety of waters, is exceedingly slow. 
Thus, in a given experiment with Ohio River water collected at Cin¬ 
cinnati, oxygen continued to be used up for fully 300 days and bac¬ 
teria of intestinal varieties persisted for almost that length of time. 
Even in the absence of intervening pollution, it would be necessary 
to allow for a stream flow of several hundred miles before a water, 
once polluted, could regain its pristine purity. Irrespective of dis¬ 
tance from the nearest upstream point of known pollution, it may be 
safely stated that no river in the United States can now be regarded 
as hygienically safe without treatment. Conversely, the possibility 
that a water polluted with sewage might be fully purified by flowing 
for “ a dozen miles or so ” becomes too remote for serious consid¬ 
eration. 

From a more technical angle, the bulletin under discussion includes 
data relating to the rate of deoxygenation of polluted river water 
from which the velocity constants and the temperature coefficient of 
the underlying biochemical reaction have been computed by the least- 
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squares procedure. The orderliness with which the reaction proceeds 
compares favorably with that of the purely chemical reactions thus 
far reported in the literature. This constancy of the rate of deoxy¬ 
genation of polluted waters is also home out when the oxygen de¬ 
mand values obtained at various cities are referred to a per capita 
basis. For the average community, the amount of oxygen required 
each day for the stabilization of its carbonaceous wastes will be in 
the neighborhood of 100 grams (0.22 pound) per capita. The find¬ 
ings in this respect are of especial significance, inasmuch as they indi¬ 
cate the possibility of making fair estimates of the ability of a stream 
to withstand pollution without giving rise to offensive conditions by 
a calculation based solely on the contributing population and the 
volume of stream flow, and without resort to expensive laboratory 
investigations. Similarly, it would appear possible to estimate the 
minimum requirements in regard to the treatment of community 
wastes for the purpose of relieving existing nuisance conditions. The 
per capita oxygen demand figure also enters into several other sani¬ 
tary engineering computations. 

The bulletin concludes with four appendices dealing with analyti¬ 
cal and statistical methods of procedure. 


MEDICAL BECOIIDS 

The very mention of the words “ medical records ” makes many of 
us shudder with a feeling of annoyance, a never ending annoyance. 
The Hospital C!orps man prods us to get an entry made in order to 
complete his office or ward records; the bureau sends us letters re¬ 
minding us that our records are lacking in necessary data; the Pen¬ 
sion Bureau asks us pertinent questions—^years after the occurrence— 
about ommissions of facts or transpositions of anatomical parts; the 
Veterans’ Bureau wants to know why record was not made of a cer¬ 
tain injury to a toe or finger, which the claimant asserts happened on 
a certain date and, furthermore, he produces affidavits from his ship¬ 
mates that such an injury did happen and was treated at the sick 
bay. When these things occur we have an uncomfortable feeling 
that we have been remiss in our duties, but what can we do when the 
injury happened years ago and we have no remembrance of it? 
Simply write and say it must be on record in the bureau 1 

Possibly there are few of us who realize that our standing in the 
Medical Corps is greatly influenced by the manner in which we keep 
our medical records. The commanding officer is influenced—^if only 
subconsciously—^by the way the medical records are kept by the 
various medical officers. The officer who keeps his records in a neat, 
concise, accurate manner is, as a matter of course, rated higher than 
the officer who allows his medical records to be kept in a careless, 
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slovenly, inaccurate manner. The bureau is likewise influenced 
when an important detail is to be filled. It is only human for the 
commanding officer and the bureau to select for a particular detail 
the officer who can be trusted to do the work in a competent manner. 
The manner in which a medical officer keeps his medical records is a 
most important indicator as to his efficiency. 

Medical records are valuable only when they are accurate and 
complete. It will repay us to read Lieutenant Commander Mont¬ 
gomery’s article in the October, 1927, number of the Naval Medical 
Bulletin and to note what he says in regard to incomplete data in 
medical records containing entries for syphilia In concluding his 
article the author states: “This study seems to show a real need for 
more complete and more accurate recording of data relating to the 
diagnosis, treatment, and progi’ess of syphilis in the Navy. Many 
patients, fortunately, pass from one thoughtful, painstaking medical 
officer to another. Others do not.” He then recommends a central 
clearing house where syphilitic data should be sent to be passed upon 
as to diagnosis, treatment, and cure. Would this be necessary if 
each medical officer were painstaking and accurate in recording all 
the facts and procedures he has noted or used in the diagnosis and 
treatment of the disease? 

There is no doubt a good reason back of our carelessness, inaccu¬ 
racy, and omissions. Many of us were never required to be careful 
and accurate. Our school days’ performance was based on a barely 
passable record, with little regard to anything except what we were 
asked to do. When we came into the service or went into private 
practice there was no habit of investigation or dear thinking to 
carry us on. Our only thought was to do what we were asked to 
do and then only with enough labor to “ get by ” with it. 

Who can gauge the intelligence back of an entry such as “usual 
symptoms,” “characteristic of,” “routine treatment,” or “such as 
described by-”? 

The term “ usual symptoms ” may be found to describe any disease 
from acute tonsillitis to acute appendicitis. It may be true that 
every patient with tonsillitis may have inflamed, swollen, and painful 
tonsils, purulent exudate in the crypts, difficulty in swallowing, fever, 
rapid pulse, malaise, and prostration, but what of those cases in which 
the tonsilitis is accompanied by albumin and casts in the urine, an 
actute bronchitis, or an involved heart? These latter may apply years 
later for a pension based on a chronic nephritis, a chronic bronchitis, 
or a myocardial degeneration and, unless the medical officer has made 
a note of such conditions, the applicant may be refused a pension 
because there is no record that connects his disability with service 
origin. “ Usual symptoms ” in such a case has worse than no mean¬ 
ing ; it deprives the man of information he has every right to obtain. 
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■A^de from the demands of the Veterans’ Bureau and the Pension 
Bureau for complete and accurate records there is the same demand 
from the standpoint of statistics. Outside of the military forces 
there is no other source where statistics can be gathered in such 
volume. Unless these statistics are accurate and complete they are of 
no or doubtful value. Anyone interested in knowing how many 
times tonsillitis is accompanied by albumin and casts in the urine 
will experience small comfort in reading “ usual symptoms ” in any¬ 
where from 80 to 60 per cent of the cases and finding no record of a 
urine examination in 50 per cent of the remainder. As Lieutenant 
Commander Montgomery has pointed out, our medical records for 
syphilis are lacking in many respects. The same is true for gonorrhea 
and chancroid. In many of the gonorrhea cases the medical officer 
apparently does not have the time to enter “ usual symptoms,” he 
simply puts down “ gonococcus infection of the uretha, admitted and 
discharged, to continue treatment.” Such an entry is of no use to 
anyone except to be added to the list of diseases as one more case of 
gonorrhea, and a doubtful one at that. An entry of the character 
of the urethral discharge and the findings under the miscroscope 
would make the diagnosis certain and the record a valuable one. 

It has been noted that the records for surgical diseases are more 
satisfactory, as a rule, than those for medical diseases, but even here 
there are many instances of incomplete records. A “McBurney in¬ 
cision ” is only the first step in an appendicitis operation, yet many 
officers use it to describe the whole operation. The medical officer 
derives small satisfaction when he finds such an entry and is con¬ 
fronted with the necessity of an operation for adhesions or an acute 
abdominal condition at a later date. If the record had stated that 
the appendix was retrocecal, with its tip near the gall bladder, that 
its tip was boirnd down by adhesions in the pelvis, or that the ap¬ 
pendix was free and in normal position, it would give the operator 
some idea as to the conditions foimd at the previous operation. 
£ven a statement that the appendix had been removed would be of 
some assistance. 

Some medical records read somewhat as follows: ‘‘Multiple 
injuries, extreme. Patient was injured and died from the injuries 
received in an automobile accident. He was dead when the ambu¬ 
lance arrived at the scene of the accident. Brought to the hospital 
and prepared for burial.” Anyone interested in obtaining data 
relative to the fractures most frequently observed following auto¬ 
mobile accidents would receive very little information from such 
a record. 

Medical records need not be verbose. The more terse the words, 
the clearer the mental picture to be derived from reading the record. 
A simple enumeration of the fractures incurred in an automobile 
accidmit would be better than the record as given in the last para- 
104077—28-16 
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graph. It is frequently noted that voluminous medical records are 
often nothing but words which convey little informiltion or meaning. 

There has been noted very little initiative on the part of medical 
oflScers to express their opinion in regard to the time of appearance 
of a disability. Diseases or injuries that are manifestly due to 
causes that existed prior to enlistment are stated as having been con¬ 
tracted after entry into the service. The medical officer should ex¬ 
press an opinion based upon his professional knowledge together 
with the facts of the case rather than upon the legal findings in 
some other case that may be thought to be similar. All the facts in 
the case and the medical officer’s opinion in relation to the facts 
are necessary if a case is to be referred to the office of the Judge Ad¬ 
vocate General for a determination of the misconduct or duty status. 

There are three criteria by which medical records—^also the medi¬ 
cal officer—^may be judged, and they may be summed up by the three 
words: Conciseness, accuracy, completeness. 


TTPHOU) VACCINE IN THE AEKT 

In circular letter No. 26, dated October 21, 1927, the Surgeon 
General of the Army, directed that on May 1, 1928, the Army would 
discontinue the use of “triple typhoid vaccine” and would substi¬ 
tute therefor a new vaccine, to be known as “ typhoid-paraty¬ 
phoid A.” 

Since the time of the entry of the United States into the World 
War, “ triple typhoid vaccine”, containing strains of B. paratyphosm 
A and B. paratyphosm B, as well as of B. typhosm, has been used 
in the Army. 

When troops were mobilized on the Mexican border, before this 
country entered the World War, the presence of outbreaks of para¬ 
typhoid A made it seem wise to protect against B. paratyphoms A, 
in addition to giving the straight typhoid vaccine, which had been in 
use up to that time. The Anny will now make and issue a vaccine 
containing strains of B. typhosus and B. paratyphosus A. 

As is well known, the Navy has, since November, 1924, used only 
the straight typhoid vaccine, as reactions following the use of the 
triple vaccine were often severe and the duties of the Navy do not 
frequently expose’its pereonnel to the danger of infection with B. 
paratyphoms A or B. 

ANNUAL MEETING OF ASSOCIATION OF MILITAEY SUBGEONS 

The Association of Military Surgeons of the United States will 
hold its annual meeting at Baltimore, Md., October 4 to 6, 1928. 

The proximity of Baltimore to many naval activities should insure 
the presence of many naval medical officers at this meeting. 
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The meetings of the association are always inspiring and well 
worth attendmg. This one will be no exception. It is probable that 
Baltimore, Washington, Annapolis, and Edgewood Arsenal will all 
have places on the program and provide interesting and instructive 
exhibits. 

The president of the association is Col. Frederick H. Vrnup, 
Medical Corps, Maryland National Guard. Those who attend may 
be sure of finding a warm welcome to his home city, Baltimore, and 
it is hoped that among these will be many from the Navy. 


THE AHEEICAN COLLEOE OF PHYSICIANS 

The secretary general of the American College of Physicians lias 
notified the Surgeon General of the Navy that hereafter all applica¬ 
tions for fellowship in the college from officers of the Medical Corps 
of the Navy should be forwarded through the Surgeon General. 

The Surgeon General will cooperate with the college by indorsing 
such applications as are received and by recommending for fellow¬ 
ship such medical officers as are deemed suitable for the organization. 


ABKY AND NAVY OEHEBAL HOSPITAL, HOT SPBIHaS NATIONAL 

PABK, ABK. 

At the request of the commanding officer of the Army and Navy 
General Hospital, Hot Springs National Park, Ark., the attention 
of medical officers is called to the splendid facilities for the treatment 
of certain diseases offered by that institution. 

The diseases which seem to be most greatly benefited by treatment 
at Hot Springs are those due to focal infections, such as arthritis and 
the various metabolic diseases. In order that patients suffering from 
these diseases may derive the greatest benefit from the treatment, 
they should be sent to Hot Springs before the disease has become defi¬ 
nitely chronic. 

The procedure to be followed in transferring a patient to Hot 
Springs may be found in the Manual of the Medical Department, 
United States Navy, 1927. 

BIBLIOGBAPHIC SEBVICE ON MENTAL HYGIENE 

The news department of the National Committee for Mental 
Hygiene has requested that the notice which follows be published: 

With the flood of psychological literature, sound and unsound, pouring from 
the presses to-day it is becoming increasingly difiScult to keep in touch with 
even the leading contributions through ordinary channels. 

To help meet this situation, especially with reference to its mental-hygiene 
aspects, the library of the National Health Council is issuing an annotated 
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Weekly Bibliograi^y on Mental Hygiene and Related Subjects, prepared by a 
librarian who specializes in this field and who has at her disposal unosnal 
sources of information for her work. 

Mental and nervous diseases, mental defect, endocrinology, normal and ab¬ 
normal psychology, psychoanalysis, p.sychopathology of crime, delinquency and 
dependency, behavior disorders, child guidance, social psychiatry, intelligence 
testing, i>enology, educational and industrial psychology, vocational gxiidance, 
clinical psychiatry, social case work—the Weekly Bibliography covers the whole 
range of mental hygiene and allied subjects. 

The bibliography is printed in two columns, alphabetically, with a descriptive 
note supplementing each item, and so arranged as to permit convenient clipping 
for card-index purposes. 


ANNUAL GRADUATE FORTNIGHT OF THE NEW YORE ACADEMY OF 

MEDICINE 

An unusual opportunity to study the degenerative diseases of old 
age will be given by the New York Academy of Medicine October 1 
to 13 by means of a program of lectures, clinics, and courses in hos¬ 
pitals and teaching institutions. 

This is to be the first “Annual Graduate Fortnight” of the 
academy, inaugurating a form of graduate medical education novel 
in this country. In October of each year a problem of medicine or 
surgery of outstanding importance and interest to practicing physi¬ 
cians will be selected. The topic for 1928 is described as “ The prob¬ 
lem of aging and diseases of old age.” 

Not only will the diseases and management of old age be dis¬ 
cussed, but attention is to be directed toward the prevention of pre¬ 
mature and postponing of normal aging. Diseases of the heart, and 
affections of blood pressure and kidneys will be studied imder the 
guidance of men of national and international reputation. 

By concentrating all the available knowledge and experience on a 
single problem each year it is believed the greatest benefit to general 
practitioners, and specialists as well, can be secured. The coming 
sessions will devote considerable time to pointing out the effect of 
wrong modes of living. Aging, as it relates to health insurance and 
to economic and industrial problems, is to be included in the cur¬ 
riculum. 

No fees are to be charged for the fortnight. It is not expected 
that every physician will feel disposed to attend all of what will be 
a program of long duration each day. Special courses to be arranged 
in conjunction with the sessions by medical schools and teaching hos¬ 
pitals may, however, carry a nominal charge for those who attend 
them. 

Sessions are scheduled for morning, afternoon, and evening, with 
suitable arrangements for physicians from out of the city to have 
supper served at the academy between the afternoon and evening 
sessions. 
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Publishers submitting books for review are requested to address 
them as follows: 

The Editor, 

United States Naval Medical Bullettn, 

Bureau of Medicine and Surgery, Navy Department, 
Washington, D. C. 

(For review.) 


Nelson Loosb-Leav Living Suboebt, prepared under the direction of an ad¬ 
visory board comprising the leading surgeons in the profession. Editor in 
chief, AUen 0. Whipple, M. Professor of Surgery, College of Physioiont 
and Surgeons Columbia University; Director of Surgical Service, Presby¬ 
terian Hospital, New York City. Associate editor, Fordyoe B, St. John, 
M. D., Professor of Surgery, College of Physcians and Surgeons, CdumMa 
University, New York City. In eight fully illustrated volumes, including 
index. Thomas Nelson dc Sons, New York. 

We have for review the first four volumes of this monumental 
work, produced by a firm which has been one of the foremost pub¬ 
lishers of encyclopedias for many years. The list of 75 contributors 
is practically an honor roll of the surgeons of to-day. So there 
is little need to call attention to the excellencies of the volumes. 

The principal consideration to us is the suitability of this work for 
use in the Medical Department of the Navy. The reviewer believes 
that as a rule the systems running into many volumes are not used 
enough to justify their cost The impulse to look up a doubtful point 
is usually so feeble that it fades away when one is confronted by a 
set of 8 or 10 large volumes within which the desired information is 
concealed. These sets of books remain in excellent condition for 
years because they are so seldom used while the shorter monographs 
quickly show signs of wear. 

In the case of the loose-leaf systems, which are constantly refreshed 
by the addition of new matter and deletion of the obsolete, there 
seems to be a change for the better and they are more used. The 
reviewer believes it to be desirable that our naval hospitals be sup¬ 
plied with one or the other of the loose-leaf systems of surgery. 

Physical Diagnosis, by Charles Phillips Emerson, A. B., M. D.. Professor of 
Medicine, Indiana University School of Medicine; author of Clinical Diag¬ 
nosis. J. B. Lipplncott Ck)., Philadelphia, 1928. 

So much thought and interest has been given to the aid of instru¬ 
mentation in diagnosis that the primary and fimdamental method of 
diagnosis has been placed in the list “as taken for granted if not 
losing its place as a prominent factor in the medical profession.” 
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The author, who was an assistant to Osier and is prominent as a 
clinical diagnostician, realizes the importance of the physical findings 
as the primary diagnostic aid. This book was produced by a scholar, 
teacher, and prominent diagnostician. 

Most of the illustrations are new, especially selected, and arranged 
to bring out the author’s ideas on the subject. The book is very well 
written, on good paper, and is easy to read. 

The author is one of the internationally known diagnosticians and 
teachers in the practice of medicine at the present time. His idea of 
medical practice and training students for the profession is to make 
the young doctor useful and beneficial to the public. This book has 
been prepared and published to show the student and young doctor 
the importance and actual worth of physical diagnosis. It is an 
excellent bo(^, dealing with a most interesting subject. 

Pathological Physiology of Intbrnal Diseases, by Albion Waiter Hewlett, 
M. D., B. 8., formerlif Profestor of Medicine, Stanford Medical School; Pro- 
feeeor of Internal Medicine and Director of Clinical Laboratory, University of 
Michigan. Revised In memoriam by his colieagues in the Stanford Medical 
School, under the editorial supervision of George DeForest Barnett. D. Ap¬ 
pleton & Ck>., New York, 1928. Price |8.50 

This is the third edition of Hewlett’s book, the first of which ap¬ 
peared in 1916. This edition contains 787 pages, including the index, 
with 164 illustrations, and is printed on thinner paper and is a much 
neater and smaller volume than the second edition, which contains 
765 pages, including the index. 

The subject matter is divided into 13 chapters: “ The circulation, 
digestion, and absorption ”; “ The metabolism ”; “ The disturbances 
in the carbohydrate metabolism”; “The Purin metabolism-gout”; 
“ Diseases of the liver and pancreas ”; “ Disturbaces of respiration ”; 
“Disturbances of kidney function”; “Disturbances of heat regula¬ 
tion—fever, infection, and immunity”; “The blood”; “The endo¬ 
crine glands”; and “The nervous system.” There are numerous 
illustrations and a comprehensive index. The authors of the present 
revision have carried out Hewlett’s original idea to make the presen¬ 
tation brief and more readable by omitting historical and contro¬ 
versial matter. The volume abounds with references at the end of 
each chapter for those who desire to read the subject matter more in 
detail. While this edition, on the whole, has been brought up to 
date, one looks in vain for information on sickle cell anemia, and the 
effect of the arsenicals on the liver; but, despite the few omissions, 
it is a clear and readable volume covering a wide range of subjects 
in general terms, and furnishes the clinician the principles under¬ 
lying pathological physiology. This book is essentially a commen¬ 
tary on pathological physiology and obviously was not intended for 
the undergraduate medical student. Regardless of this fact it is a 
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book that can be taken to the bedside, and the interne or anyone 
having a knowledge of physiology could read it with profit. It was 
a pleasure to read this book, as it contains the essential points neces¬ 
sary for a review of the subject and it can be highly recommended 
to the clinician. This book would be a valuable asset to any hos¬ 
pital library. 

Bedside Diaorosis, by American authors. Edited by George Blumer, M. D., 
David P. Smith, Clinical Professor of Medicine, Yale University School of 
Medicine; Attending Physician to the New Haven Hospital. In three volumes 
and a general index. W. B. Saunders Co., Philadelphia, 1928. Price |30 
per set. 

During recent years the swing toward making diagnoses by lab¬ 
oratory procedures has been very pronounced. It is high time that 
we should go back to making diagnoses by “bedside” study, using 
our natural senses and simple diagnostic aids to enable us to reach 
our conclusions, and relying upon the laboratory only for confirma¬ 
tory evidence, or where our senses, unaided, are insufficient for the 
purpose.. With this in view. Doctor Blumer and the eminent cli¬ 
nicians associated with him, have written this new “system of 
medicine.” 

The three volumes of this set contain all the latest information 
concerning symptoms of diseases, and a study of them will enable 
the practicing physician to reach the correct diagnosis in most cases, 
even though he does not have access to or avail himself of the use 
of a modem, technical, diagnostic laboratory. 

The authors have not made the mistake of belittling the importance 
of laboratory aids to diagnosis. This is admitted, and the pro¬ 
cedures which should be used in each disease are briefly mentioned. 
Some of these may be employed at the bedside and may rightly be 
included in “bedside diagnosis.” All through the work, however, 
emphasis is placed upon signs and symptoms. 

All diseases are discussed in these three volumes and discussed 
thoroughly. The names of the contributors—of whom there are 
64—are a guarantee that the information given is authoritative. 

There was a real need for such a work. These volumes meet it 
splendidly. 

PHABlfACOTHEBAPEUnCS, MaTEBIA MeDICA A.\D DrUQ ACTION, by Solomon Solis- 
Cohen, M. ZX, and Thomas Statesbury GUhens, M. D. D. Appleton & Co., 
New York, 1928. Price, $15. 

This new and exhaustive volume fully measures up to the well- 
known qualifications of the authors. It is a monumental work and 
is most thorough in its presentation of the available facts in relation 
to the use of drugs. 

The first part of the book is given over to a philosophic presenta¬ 
tion of the factors relating to the use of medicinal agents. The 
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authors have stressed the Hippocratic maxim: “Do good, or do no 
harm,” and the other equally important fact of “The right drug, 
given at the right time, in the right manner and for the right pur¬ 
pose, to the right person.” 

The latter part of the book is devoted to the materia medica and 
therapeutics of the various medicinal agents and is divided into the 
three orders: I. Antipathogens; II. Tissue alterants, and III. Func¬ 
tion modifiers. Under these three orders every medicinal prepara¬ 
tion accepted by the latest editions of the U. S. Pharmacopoeia, the 
National Formulary, the U. S. Dispensatory, the British Pharma¬ 
copoeia, and New and Non-Official Remedies are thoroughly discussed 
with minute instructions as to their administration or application. 
Even such a minor matter as the application of a skin irritant, such 
as a blister, is fully described. 

Owing to the use of India paper and the method of binding, the 
book is not unwieldy, despite its 2,000 pages. The print and the 
index are all that could be desired. 

This book fills a long-felt need for a reference book on drugs that 
are not included in the official publications and one that—as this book 
does—ogives all the facts both for and against the use of the particular 
drug. 

Diseases or the Intestines, Including the Liver, Gall-Bladder, Pancreas, and 
Lower Allmentar}' Tract, by Anthoni/ Basfler, M. D., F. A. C. P., Consulting 
Gastroenterologist, St. Vincent’s, Peoples, and Jewish Memorial Hospitals, 
New York City; formerly Professor and Director of the Department of 
Oastroentei'ology, New York Polyclinic Medical School and Hospital; Pro~ 
fessor of Gastroenterology of the late Fordham University Medical School; 
Fellow American College of Physicians and the New York Academy of Medi¬ 
cine; ex-Chairman of the Section of Gastroenterology and Proctology, 
A. M. A., etc., etc. F. A. Davis Co., Philadelphia, 1928. Price, |9. 

An excellent guide and reference book, written by a man of vast 
experience who has a careful and studious trend of mind. 

It is recommended as a book that will be valuable to all internists. 
Surgeons, also, will find the discussions and conclusions to be helpful 
and important. 

Brain and Mind, the Nervous Sy.stem of Man, by R. J. A. Berry, M. D„ 
F. R. C. S., F. R. 8., Edin., Dean of the Faculty of Medicine and Professor of 
Anatomy, including Histology, in the University of Melbourne. First edition. 
The Macmillan Co., New York, 1928. Price, $8. 

The mechanism of the human mind has been long a cause for study 
and conjecture. The author of this book approaches it from the 
viewpoint of an anatomist and a histologist. He somewhat dog¬ 
matically states that “ study thus forces upon us the inevitable and 
only logical conclusion that the neuron, particularly the short in¬ 
terpolated or internuncial neuron, is the physical instrument of 
mind, but that consciousness, memory, speech, thought, and reason 
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can only manifest themselves when there are a sufficiency of neurons 
for the purpose. If * * * these neurons should be deficient 
from developmental or other cause, there are inevitably produced 
aberrations of intelligence and mind with corresponding alterations 
in the reactions to the environment, that is, the behavior of the indi¬ 
vidual becomes modified in accordance with the cortical develop¬ 
ment of the neurons.” 

Whether or not one concurs with the author in his deductions 
based upon physical structure it is a fact that he has written an 
interesting and most lucid description, anatomically and physiologi¬ 
cally, of the nervous system of man. Starting with a histological 
description of the structural elements of a simple neuronic arc he 
traces the development, through neurosynapses and intemuncial 
neurons, of the most complicated psycho-associational neurons. In a 
systematic and consecutive manner there follows a description of 
the structure and functicm of the entire nervous system. 

The chapter on the autonomic nervous system is a clear exposition 
of the structure and function of that part of the nervous system of 
man which is not always easily comprehended. There is a chapter 
on ^ Speech, its acquisition and loss ” and one on cerebral localiza¬ 
tion in which the subject is viewed somewhat differently from the 
usually accepted manner. The chapter on “ Head size as a diagnostic 
indication of cerebral insufficiency ” and the one on “ The clinical 
diagnosis of amentia” are perhaps open to controversy. 

On the whole this book may be commended as an excellent and 
interesting description of the histological and anatomical structure of 
the human nervous system and of its function. 

X Rats and Radhim in the Tbeatuent of Diseases of the Skin, by Oeorge M. 

MaoKee, M. D., professor of and director of the Department of Dermatology 

and SpphUoIoffv, A’ew York Post Graduate Medical School and Hospital; 

Member American Dermatological Somety; Member American Roentgen 

Society; etc. Second Edition. Lea and Feblger, Philadelphia, 1027. Price 

$ 10 . 

The second edition of this well-known book has given the author 
an opportunity to revise his original work and to bring the subject 
matter up to date. In an appendix the author discusses the long 
wave-length radiation advocated by Bucky and others. The chapters 
on radium and methods of application are most valuable and 
comprehensive. 

The reader is most impressed by those chapters of the book which, 
to a great extent, are based on the author’s long experience in the 
use of roentgen radiation in the treatment of diseases of the skin. 
The conservative conclusions drawn from the author’s experience 
should prove a valuable guide to medical officers in the application of 
superficial roentgenotherapy. Even with the conservatism of the 
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author the field of usefulness of superficial roentgenotherapy is sur¬ 
prisingly broad. In several types of skin diseaW this modality is 
the author’s first choice of therapeutic agents. 

The author takes sharp issue with those who advocate the use of 
ultra-violet radiation to counteract the biological effect of roentgen 
radiation. The experiments cited are most convincing. The author 
holds that once a given quantity of radiation has been administered 
to the human organism the biological effect is beyond recall or 
alteration in any manner. 

One chapter reviews at considerable length the present-day opinion 
in regard to the use of roentgen radiation in the treatment of facial 
hypertrichosis. The author leaves no doubt as to the very real danger 
of permanent damage to the skin following the use of radiation for 
the removal of superfluous hair from the face, and quotes from the 
reports of many therapists to emphasize this point. 

The thoroughness with which this book has been prepared is indi¬ 
cated by the very complete bibliograph at the end of each chapter. 
The book is commended to dermatologists and roentgenologists, and 
especially to medical officers interested in either of these specialized 
arts. 


Diabbieb: Its Thbatment bt Insuun and Dibt, by Orlando H. Petty, A. M., 
M. D., F. A. C. P., Professor of Diseases of Metabolism, Graduate School of 
Medicine, University of Pennsylvania, etc. Fourth edition, revised and en¬ 
larged. F. A. Davis Co., Philadelphia, 1928. 

Doctor Petty’s little book for the use of the patient whose health 
is dependent upon insulin injections and a diabetic diet has reached 
its fourth edition in four years. This is evidence of its worth. 

Any diabetic will have a better understanding of his disease after 
reading this book and will be able to arrange his diet without com¬ 
plicated mathematical computations from the tables which are given. 

Physicians will confer a favor upon their patients by seeing that 
they have and read this little volume. 

The Aet op Anesth^ia, by Paluel J. Flagg, M. D., Visiting Bi^onchoscopio 
Anesthetist, Manhattan Eye and Ear; Anesthetist to St. Vincent's Hospital, 
Fifth Avenue, and FUncer Hospitals, New York City, etc. Ffrrmerly Lecturer 
to Rockefeller Institute, War Demonstration Hospital, and the College of 
Physicians and Surgetms, New York City. Fourth edition, revised. J. B. 
Lippincott Co., Pliilndolphia, 1928. Price, $5. 

A scholarly dissertation in which the principal attention is paid 
to the technic of administration of anesthetics. Theory and basic 
principles, which fill so large a part of most books on the subject, 
are mercifully absent. 

Each anesthetic agent is thoroughly discussed and at the end of the 
section is a summary of the advantages, disadvantages, and indica¬ 
tions for use of the particular agent. 
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Local, block, and spinal anesthesia receive brief notice. 

A valuable book for the specialist in anesthesia. 

Kecent Advances in Tbopical Medicine, by Bir Leonard Rogers, C. I- E., M. D., 
B. 8. (Land.), F. R. C. P., F. R. C. 8., F. R. 8., Indian Medical Service, Ret., 
Physician and Lecturer, London School of Tropical Medicine, Late Professor 
of Pathology, Medical College, Calcutta,. P. Blakiston’s Son & Go., Phila¬ 
delphia, 1928. Price, $3.50. 

Every physician who is called upon to treat tropical diseases needs 
this book. A study of it is equivalent to several years’ study of all 
the journals dealing with tropical diseases. That it is written by 
Eogers is sufficient guaranty that it is authoritative and that it con¬ 
tains the latest information. 

All the more common diseases of the Tropics and sub-Tropics are 
discussed, special attention being given to treatment, which is pre¬ 
sented in such a way that anyone can understand it. 

Of particular value are the chapters on cholera and leprosy, two 
diseases with which the author’s name is always associated. 

Rogers’s hypertonic saline and alkaline treatment for cholera is 
discussed in detail. 

The references given at the ends of the chapters show the sources, 
other than the author’s vast personal experience, from which the 
information given has been obtained. 

Crawford W. Lono and the Discovert or Ether Anesthesia, by Frances Long 
Taylor. Paul B. Hoeber (Inc.), New York, 1028. Price, $4. 

That Crawford W. Long, of the little town of Jefferson, in the 
State of Georgia, was the first to use ether to abolish pain in a surgi¬ 
cal operation, is acknowledged by all at this time. Papers have 
been written and affidavits submitted to prote the fact. The ether 
controversy, which raged with such bitterness and with such disas¬ 
trous results to most of those who claimed priority in the use of the 
drug, has been settled and Long has been awarded the honor which 
is rightfully his. 

The author of this book is a daughter of Doctor Long. She gives 
intimate glimpses into the life of her distinguished father such as 
could be given by no one else. Aside from again presenting the well- 
known proof that on March 30, 1842, Long first used ether as a sur¬ 
gical anesthetic, Mrs. Taylor has written a book which is peculiarly 
fascinating and which may be read with profit and pleasure by any¬ 
one. She has shown that life in an isolated community may be pro¬ 
ductive of most eventful happenings. Such was the life of Long. 

Phtbicai. Diagnosis, by TV. D. Rose, M. D., Associate Professor of Medicine in 
the University of Arkansas, Little Rock, Ark. Fifth edition. The C. V. 
Mosby Co., St Louis, 1927. Price $10. 

To reach a fifth edition a book must have proved its worth. Such 
is the case with this “ Physical Diagnosis,” which, although it con- 
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tains nothing new, and in some instances seems to be too brief, is, on 
the whole, a good book for the general practitioner. 

STBABiBifTTS, by 0«car Wilhiruon, A. M., M. D., D. 8o., Burgeon in Chief of the 
Washington Eye and Ear Hospital, Washington, D. C. Tbe C. V. Mosby Co., 
St. Lonls, 1928. Price $10. 

The problem of strabismus has been and will continue to be one of 
the most difficult the ophthalmologist is called upon to solve. 

The author of this book has presented in rather concentrated form 
a great mass of helpful information on all phases of the subject. 
The question of the proper age for operation on the strabismic child 
has brought forth an unlimited number of opinions. Wilkinson 
urges early operation and presents many convincing results upon 
which to base his argument. 

This book is rcommended for the great amount of useful informa¬ 
tion which it contains. 

Htpotbnsion, by Alfred Friedlander, Professor of Medicine, College of Medicine, 
University of Cincinnati. Medical Monographs, Volume XIII. Tbe Williams 
& Wilkins Co., Baltimore, Md., 1927. 

This is a review and an analysis of the literature on the subject. 

The subject is well covered. The clinical findings of low blood 
pressure in the acute and chronic diseases are discussed. Hypoten¬ 
sion in relation to the endocrine disorders, known to exist by clinical 
observation and experimental study, are not adequately explained, 
due to the lack of definite knowledge of what takes place. 

A clearer conception of hypotension is obtained by reading the 
book. The author brings out some very interesting facts con¬ 
cerning the clinical side of temporary hypotension and malfunctions 
of the factors which normally maintain blood pressure. 

It is well written and is an exceedingly interesting book. 

% 

The Phtsioloot of Exeboisb, by James Huff McCurdy, A. M., M. D., M. P. E., 
Director of Physical Education Course in the International Young Merit 
Christian Association College, Springfield, Massachusetts; Editor of the 
American Physical Educational Review). Second edition, thoroughly revised. 
Lea and Febiger, Philadelphia, 1928. Price, $3. 

This text was developed from a lecture course arranged to meet 
the needs in the field of physical education. 

The chapter headings are “ Physiology of exercise an integral part 
of physical education,” “ General types of exercise,” “ Circulation— 
Heart rate,” “ Circulation—Blood pressure,” “ Respiration,” “ The 
blood in relation to exercise,” “ Neuromuscular mechanism,” “ Gym¬ 
nastics—^Athletics,” “Aquatics,” “Physical efficiency tests,” “Physi¬ 
ology of training.” 
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A Handbook or Ophthalmoloqt, by Humphrey Neame, F. R. 0. 8., Ophthalmia 
Burgeon, UniveraUy CoUege Hospital; Assistant Burgeon, Royal London 
(Moorfields) Ophthalmic Hospital; Consulting Ophthalmic Burgeon, Dr. Bar~ 
nardo's Homes, and F. A. Williofnson^Noble, F. R. C. 8., Assistant Ophthalmia 
Surgeon, 8t. Mary’s Hospital; Assistant Ophthalmia Burgeon, National Hos¬ 
pital, Queen Square; Assistant Surgeon, Central London Ophthalmia Hospital. 
WUUam Wood & Co., New York. 1927. Price, $4. 

This manual is intended for the use of the undergraduate student 
and the general practitioner. No reference is made to the rarities of 
ophthalmology and the uncommon affections receive brief notice. 
The common ocular conditions are described in great detail, and the 
technic of examination of the eye is carefully explained. The colored 
illustrations make it possible to recognize at a glance the every¬ 
day lesions. 

For the medical officer on board ship who must care for diseases 
of the eye without a specialist to aid him, this book will be found 
invaluable. 

Thb Peaks or Medical Hibtobt, by Charles L. Dana, A. M., M. D., LL. D., 
Frofessor of Nervous Diseases, Cornell TJniversUy Medical College; eas- 
President of the New York Academy of Medicine, eta. Second edition. Panl 
B. Hoeber (Inc.), New York, 1928. Price, |3. 

No member of the medical profession can afford to be ignorant of 
the history of medicine. A knowledge of this history will surely 
increase one’s pride in one’s profession and will stimulate one’s am¬ 
bition. Complete acquaintance requires extensive reading, but a 
study of Doctor Dana’s little book takes but little time and will give 
to anyone a fair knowledge of the subject. 

The peaks of medical history, according to Doctor Dana, are the 
Hippocratic period, the Alexandrian school, Galen and the post- 
Galenic period, the renaissance of medicine, the period of Harvey, 
physiology and research, and the period of Jenner and modern 
medicine. 

For those who desire and find time to delve more deeply into the 
subject, bibliographic notes are added. 

The book is delightfully written, and anyone who reads it will 
consider his time well spent. 

The PsAcncE of Periodontia, by Sidney Sorrin, D. D. 8., Chief of Periodontia 
Clinic, New York University College of Dentistry, Periodontia Department, 
N. Y. V. College of Dentistry and Samuel Charles MiUer, D. D. S., Instructor, 
Periodontia Clinic, N. Y. U. College of Dentistry, Periodontia Department, 
N. Y, U. College of Dentistry. The Macmillan Co., New York, 1928. Price 
$a50. 

A 150 -page volume on the etiology, diagnosis, and treatment of 
periodontia with a specific explanation of the histology, physiology, 
and pathology of the tissues involved, well illustrated with photo- 
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micrographs and roentgenograms of various periodontal lesions and 
conditions. 

A firm adherence to the reattachment theory is expressed, and 
timely and valuable chapters are devoted to “ Vincent’s infection," 
and to “ Diet and its relation to periodontal disease.” 

This is a clear and concise treatise, no| beclouded with unnecessary 
matter, and is recommended to the profession as a book which wilt 
be found both interesting and useful. 

Diseases of the Soft Stbcctdbes of the Teeth and Theib Tbeatuent, by 
Hermann Prim!, A. M., D. D. 8., M. D., D. So., Professor of Materia Medica and 
Therapeutics, The Thomas W. Evans Museum and Dental Institute, Scftool of 
Dentistry, University of Pennsylvania, Philadelphia. Lea and Febiger, Pbila- 
delphla, 1928. 

This volume shows the same painstaking care which is character¬ 
istic of all the works of Professor Prinz. It is a scientific version and 
should prove an invaluable addition to the library of every dental 
practitioner. 

In this, his latest work. Doctor Prinz reviews oral disorders from 
microscopical and macroscopical viewpoints and presents a thorough 
description of the clinical and differential diagnosis of diseases of the 
soft tissues. The numerous illustrations contained tend to increase 
the clarity of the theoretical and practical teachings of the author. 
A complete and interesting chapter is devoted to “Local anesthesia 
as applied to the treatment of diseases of the soft structures of the 
teeth.” 

This treatise will serve excellently for reference purposes in the 
diagnosis and treatment of oral disease. It is well printed on good 
paper and the contents are conveniently divided, under appropriate 
headings, so that reference is greatly facilitated. 

Practical Dnnsncs fob Adults and Children in Health and DissAsa by 
Sanford Blum, A. B., M. 8., M. D., Head of Department of Pediatries and 
Director of the Research Laboratories, San Francisco Polyidinic and Post- 
Oraduate School. Third revised and enlarged edition. F. A. Davis Co., 
Philadelphia, 1928. Price, $4* 

This is the third edition to appear in the past five years. It is a 
book based on the author’s 20 years’ experience in dietetics. The 
three important factors governing successful dietaries, namely, cor¬ 
rect diet, one of such a nature that the patient can follow with a 
variety of choice, and one the patient can afford, are fully discussed. 
The point that diets must be individualized for each patient and 
adapted to the patient as well as the disease it brought out. 

The chapter on diabetes has been rewritten, covering the general 
principles of diabetic diet with insulin treatment, and composition 
and caloric values of foodstuffs are incorporated in this edition. The 
book contains the most recent knowledge of nutrition that has been 
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found to be of practical value, such as the advances in dietetics, with 
explanatory notes, in treating pernicious an»ma, high blood pres¬ 
sure, etc. 

The book is well bound, written on fair paper, and easy to read. 

Harodook on Diet, by Eugene E. Maroovid, M. D., Inatructor, Post Oraduade 
Hoapital; Aaaiatant Attending Phyaidan, Rooaevelt Hoapital, New York, etc. 
P. A. Dayls Co., PhUadelphla, 192a Price, laSO. 

The author has written a book which is intermediate between the 
ultrascientific and the lay press. It presents the dietectic principles 
on which the feeding of patients is based and then discusses the use 
and types of food and impurities found. Several chapters are devoted 
to types of diet, both in health and in the treatment of various dis¬ 
eases. Recipes for sick-room use and useful tables are included. In 
the last two chapters are lists of mineral waters with their predomi¬ 
nating salt and the better-known bath resorts at home and abroad. 
The book is well indexed. 

The Pbincipleb of Sanitation, by C. H. Kibbey, Director of Sanitation, Ten- 
neaaee Coal, Iron A Railroad Co., Birmingham, Ala.; Member, American Public 
Health Aaaodation; Honorary Member Alabama Conference of Health Offl- 
cera, etc. F. A. Davis Co., Pblladelphia, 1927. 

During a period of several years the author has been delivering, 
lectures and giving demonstrations to sanitary inspectors under his 
charge. These have now been collected and published in book form. 
As the inspectors to whom this instruction was given were not men 
trained in medicine, the book is elementary in character. Yet it 
contains much valuable advice and will be of great service to those 
for whose use it is intended. 

Aluhinttii Compounds in Food, Including a Digest of the R^H>rt of tbe Referee 
Board of Scientific Experts on tbe Influence of Aluminum Compounds on tbe 
Nutrition and Health of Man, by Emeat Ellaworth Smith, Ph. D., M. D., 
Pdlow and Former Preaident, New York Academy of Sciencea; Fellow of 
the New York Academy of Medicine, etc., etc. Paul B. Hoeber (Inc.), New 
York, 192a Price, |7. 

Owing to the widespread use of aluminum cooking utensils, the 
use of aluminum compounds in the preservation of certain foodstuffs, 
and in baking powder, this book, in which the author has collected 
records of research and investigations of the subject, should be of 
great value to those interested in the composition and value of food, 
partictilarly its relation to health. 

The Medical Depabtment of the Abmt, by Jamea A. Tobey, Major, Sanitary 
Corpa (Reaerve), United Statea Army. Tbe Johns Hopkins Press, Baltimore, 
Md., 1927. Price, $1.50. 

This little book is No, 45 of Service Monographs of the United 
States Government, a series containing the facts concerning the 
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various branches of the Government and presenting them in such 
form as to make them readily available. 

The history, activities, and organization of the Medical Departs 
ment of the Army are given in this volume. In addition, an abstract 
of the laws relating to the Medical Department is appended. 

To anyone interested, or who may have occasion to learn of the 
Medical Department of the Army, this book is highly recommended. 

Gvnecoloot fob Ncbses, by Harry Sturgeon Croeaen, M. D., P. A. C. 8., Professor 
of Clinical Gynecology, Washington University Medical School, and Gyne¬ 
cologist in chief to Gie Barnes Hospital and the Washingion University 
dispensary, etc. The C. V. Mosby Co., St. Louis, 1927. Price, $2.76. 

This interesting book covers two valuable subjects —“ Nursing care 
of gynecological patients ” and “ Operative technique.” There are 
365 splendid illustrations, the type is clear, and the book is w'ell 
indexed. 

Nursing care of gynecological patients has been handled most 
carefully and thoroughly, not too technically. Chapter 1 contains 
a discussion of the elementary points in anatomy, physiology, and 
gynecological conditions, thus enabling the nurse intelligently to 
aid the surgeon and patient. In chapter 3, articles necessary for 
special examinations are shown. Details of technique in nonoperative 
measures are reviewed in chapter 4. Important operative measures 
are also discussed step by step and are well illustrated. 

The duties of a nurse as office assistant and in a dispensary are 
enumerated and standardized operating room procedure is described 
in detail. 

As a reference book for instructors of nurses and for the use of 
student nurses themselves, this work will be found of value. 

Htoibne Am) S.4NITATION FOB Nubses, by George M. Price, Author of “A Hand- 
Book on Sanitation,” etc., Director of the Union Health Center, New York 
City, etc. Fifth edition. Lm and Febiger, Philadelphia, 1927. 

This is one of the Nurses Textbook Series published by Lea & 
Febiger, and a valuable one. The author has brought together in 
small space the facts of hygiene and sanitation which a nurse should 
know, and has presented them in such a way as to render them easily 
learned. 

All nurses should know all that is contained in this book. That 
this is a good book from which to learn it is attested by the fact 
that it has reached its fifth edition. 

SAFsauABOEa) THYBoiDExnx)MT AND Thtboid Soboebt, A Maniul Designed as a 
Practical Guide for the General Surgeon, by Charles Conrad Miller, M. D. 
F. A. Davis Co., Philadelphia, 1928. Price, $3.75, 

A careful examination of this volume leads one to conclude that 
the only reason for its existence is the author’s desire to write another 
book. 
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THE DIVISION OF PREVENTIVE MEDICINE 

Commander M. A. Stuaxt. Medical Corpa^ United States Navy, In charge 


Notes os PreTcntiTe Medicine, for Medical Officers^ United States Navy 


AM OVTBUAX OV IMPBCnOVS BIAXSHSA OV BOABB THB U. 8. 8. **]CXL- 
TTLXE” ATTUBVTBD TO OOMTAMXHATIOM TBOM OATm LAKE, OAMAL 
ZOVS 

By Dallas Q. Sutton, Commander Medical Corpe^ United States Navy 

At tbe time the U. S. S. MeVwHe was in transit through the 
Panama Canal from Balboa, Canal Zone, to Colon, Panama, in 
March, 1927, about 6,000 gallons of water from Gatun Lake were 
taken on board for use in the boilers and stored in the ship’s tanks 
aftor distillation. The cloudy appearance, disagreeable aromatic 
“ woody ” odor, and unpleasant taste of this water, in contrast to 
that distilled from salt water while the ship was at sea and which 
was of good quality, attracted attention, so that samples of the water 
were immediately collected and cultures made. These cultures 
showed large numbers of gas forming microorganisms and indicated 
a heavy pollution of the water with the Bacillus coli. At the same 
time a number of the men comprising the crew developed symptoms 
of mild enteritis and were placed under treatment. 

Following the isolation of B. coU from the fresh water supply 
of the ship and the appearance of cases of acute enteritis among 
the crew, the water was immediately pumped overboard and all tanks 
cleaned. They were thMi filled with freshly distilled water and dis¬ 
infected by the addition of a solution of chlorinated lime. After this 
procedure no other cases of enteritis developed at this time. No 
water was taken on board from Gatun Lake during the return trip 
so that the water in tank No. A2, to which a later outbreak of acute 
enteritis was attributed, must have been overlooked when the other 
tanks were emptied, cleaned, and disinfected. 

On or about June BO, 1927, or about three months after this experi¬ 
ence with Gatun Lake water, the junior dentist on duty on board the 
B. S. S. Mel/orUc^ which was then at San Diego, Calif., became ill 
with symptoms of a severe gastroenteritis. On subsequent days a 
number of the crew reported for treatment presenting similar symp- 
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toms with frequent smaU watery stools accompanied by abdominal 
pain of a moderately severe type. 

These patients were taken sick at the rate of one or two a day over 
a period of about a week, so it soon became reasonable to suspect a 
common source of infection. With this in mind, a careful investi^- 
tion was made in regard to all of the factors relating to food and 
water. It was noted that the distribution was general, as no two 
patients were from the same mess, that there was no great increase 
in the number of patients with gastrointestinal ^mptoms after any 
particular meal, and that the syn^toms were not suggestive of food 
poisoning. Eliminating food poisoning as a causative agent, water 
was the next factor considered, so a sample taken from the crew’s 
scuttle-hutt was sent to the United States Naval Hospital, San 
Diego, Calif., for examination. A verbal report was received by 
the writer to the effect that the water gave no indication of bacterio¬ 
logical contamination. 

It was learned afterwards that the water from which this sample 
was taken had probably not been obtained from the tank which lator 
proved to be the source of the infection. The scuttle butt on that 
day had been supplied from another tank. 

In view of this information the investigation was continued and it 
was learned that a mild intestinal type of influenza had been preva¬ 
lent among the civilian population of San Diego during the preced¬ 
ing 10 days. It was considered then that influenza was a possible 
cause of the epidemic, and when no additional cases developed prior 
to the departure of the ship on July 11,1927, it was thought that tbe 
outbreak had been controlled. 

This conclusion proved to be erroneous, however, as on the two 
days following the departure of the U. S. S. Met/wJUe from San 
Diego, Calif., namely, July 12 and 13—a number of patients were 
admitted to the sick list and before the situation had been brought 
under control a total of 25 persons had been treated. 

All fresh water was cut off from the scuttle butt and all other 
parts of the ship as soon as it appeared that the disease had reached 
epidemic proportions, and strict supervision of all food preparation 
was instituted. All fresh fruits and garden products were excluded 
from the diet for the reason that there was a possibility of chemical 
poisoning through the medium of arsenic. The Japanese farmers of 
California at times spray their fruits, and possibly other produce, 
with preparations of this drug. Boiled water 'only was issued to all 
on board, and in order to insure definite sanitary control frequent 
careful inspections of all messes, galleys, pantries, refrigerators, and 
other spaces used in the storage, preparation, and issue of food were 
made by the medical officer. All dishes throughout the ship were 
required to be boiled after meals, and all mess cooks were given a 
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physical examination to discover new cases and to remove all possible 
carriers from contact with food. 

Cultures were made from lettuce, tomatoes, and fruits, but all of 
these articles were found to be free of pathogenic bacteria. These 
products were also examined for amebse but none were found. Cul¬ 
tures were made from samples of water obtained from the scuttle butt 
and from eadi individual fresh-water tank on board ship. Water, 
from the scuttle butt was found to be heavily contaminated with 
B. ooU and water from tank No. A2 gave a growth of a gram nega¬ 
tive bacillus having many of the general cultural characteristics of 
BaciUAts dyaenteriae (Flexner-Strong type), except that it was 
motile. A plate culture of this microorganism was sent to the 
U. S. S. R^ief when the ship arrived at Seattle, Wash., and the 
bacteriologist of that vessel confirmed our diagnosis and findings. 
The bacteriologist of the State of Washington, at Seattle, expressed 
the opinion that the microorganism belonged to an intermediary 
group under the genus Eherthella and that it probably was the 
BaciUua dUxdigines fecaUa. It was later identified as such <m board 
the U. S. S. Relief after special sugars had been obtained. 

Clinically, all of the cases were very interesting. As in all similar 
epidemics, while the intensity of the disease varied considerably, it 
was noted that the onset was rapid in every case and accompanied 
by abdominal pain centered in the umbilical region. At the begin¬ 
ning of the attack eadi patient had frequent, small, watery bowel 
movements changing about the fifth day of the illness to a charac¬ 
teristic dysenteric stool containing both blood and mucus. In addi¬ 
tion, each patient showed a varying degree of toxic symptoms and 
exhibited a heavily coated tongue, herpes, and a slight leukocytosis. 
A febrile reaction was present in many of the cases. In these the 
fever varied from 101® to 103® for about three days and then the 
temperature returned to and remained normal even though the 
intestinal condition was still acute. A very interesting condition 
noted was an increase of the transitional cells in the differential white 
blood-cell count. These cells varied from 8 to 25 per cent of the 
total number of white blood cells in over one-half of the cases. A 
differential coimt was not made in the remaining cases, due to the 
lack of time and of trained personnel. All of the patients responded 
to the simple form of treatment given and all recovered without 
complications within 10 days after the last case was admitted. 

Early in the epidemic our greatest problem, of course, was to 
establish a diagnosis. The clinical symptoms presented by the 
patients were characteristic of some type of dysentery, but the nega¬ 
tive report on the water just prior to leaving San Diego led us to con¬ 
sider other factors. Influenza of the intestinal type was at first 
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thought to be responsible for the outbreak, as it was prevalent in San 
Diego, but the patients did not exhibit the usual catarrhal symptoms. 
The intestinal pain was more severe than in influenza and the diar- 
acter of the stools was more suggestive of dysentery. In addition, ail 
of the patients had a leukocytosis rather than the leukopenia expected 
in influenza. 

During the time we were trying to establish the diagnosis, in addi¬ 
tion to a white blood cell count, which was made in several instances, 
the stools were examined for amebse and cultured. On the morning 
that the results from the cultures of the water were available we also 
had the results of the cultures from these stools. The bacilli isolated 
from the stools showed exactly the same cultural characteristics as 
those obtained from the fresh water supply of the ship and this 
circumstance indicated the source of the infection. 

The scuttle butt, which had been cut off, was now thoroughly 
cleaned and disinfected with live steam under pressure. All the 
water used for drinking or culinary purposes was boiled prior to 
issue and fruits and vegetables were again allowed to be used. Fol¬ 
lowing these precautions no further cases developed. All fresh water 
tanks were cleaned, refilled with freshly distilled water, and treated 
with a solution of chlorinated lime. This procedure was repeated 
while the ship was at the navy yard, Mare Island, Calif., in August, 
1927; in fact, the water was chlorinated on two different occasions 
while at the navy yard and subsequently all tanks were found to con¬ 
tain water that was free from all pathogenic microorganisms. 

Bealizing that one emergency fresh-water ta,nk. No. A2, had been 
responsible for the epidemic, an investigation was started to deter¬ 
mine if possible how contamination of the contained water had taken 
place. This tank had been filled with water from Gatim Lake which 
had been treated by passing through the evaporators during the pas¬ 
sage of the ship through the Panama Canal on March 4,1927. Ordi¬ 
narily water from tank No. A2 is not used except in case of an emer¬ 
gency, but on the day that cultures were made and a gram negative 
motile bacillus isolated, water was being pumped from it. The data 
available indicate that water from this tank was supplied to the 
scuttle butt for the first time on or about June 30, 1927, or the day 
the first patient, the junior dentist, was taken sick. Many of the 
patients stated that they first noticed symptoms of discomfort in 
the abdomen on or about July 4, 1927, or about four days later, but 
delayed from three to five days in reporting for treatment as they 
considered, in most instances, that their illness was due to dietary 
indiscretions ashore in San Diego. The greatest number of acutely 
ill patients reported on or about July 12, or a little more than a week 
after the water from tank No. A2 had been issued for drinking 
purposes. 
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It is, therefore, believed either that water from Gatun Lake found 
its way into this tank through a valve that had been left open, or 
that infected water was delivered by the ship’s evaporators to the 
tanks while in Gatun Lake and that this tank was overlooked during 
the cleaning and disinfection of supposedly all the tanks at that 
time. 

The writer’s experience in this epidemic has led him to appreciate 
the great value of a trained bacteriologist as a part of any service 
organization either ashore or afloat. Had it not been for the hos¬ 
pital corps man aboard who had special training in bacteriology our 
problem would have been much more difficult to solve. We were 
prepared with necessary culture media to go ahead along certain 
plainly indicated lines and within 48 hours after the epidemic really 
started we had the answer to the abnormal situation. Had a trained 
man not been aboard, one of our two medical officers would have been 
forced to discontinue other essential work in relation to patients and 
sanitation to do the culture work. As it was, a medical officer merely 
supervised the work, and when the opportunity presented he assisted 
in the examination of stools. 

In order to determine the quality of Gatun Lake water, bacterio¬ 
logical examinations were made with samples taken from several 
parts of the lake while the U. S. S. MelvUle. was returning to the 
west coast through the Panama Canal in June, 1927. Samples taken 
from over the side and from the evaporators while the ship was at 
anchor in San Diego Bay, Calif., during November, 1927, and Janu¬ 
ary, 1928, were also examined. 

The results are indicated in the following table: 


[A^aAdd production: G=Gas formation] 


Data 

Source 

Lac¬ 

tose 

III 

Mal¬ 

tose 

Man- 

nite 

Glu¬ 

cose 

Rua- 

selPs 

media, 

slant 

Mo¬ 

til¬ 

ity 

staining 

Mar. 4,iS27 

Oatun Lake, scuttle 
butt and tanks. 

AO 

0 

AO 

AO 

AQ 

AQ 

X 

Oram, negative 
bacilli. 

June 12,1927 

Oatun Lake, Atlantic 
side. 

AO 

AG 

AO 

AQ 

AQ 

A 

X 

Do. 

Do. 

Oatun Lake, central 
section. 

AO 

AO 

AO 

AO 

AG 

A 

X 

Do. 

Do. 

_do_ 

AO 

AO 

AO 

AO 

AO 

A 

X 

Do. 

Do. 

__do___ 

AO 

1 AO 

AO 

AO 

AO 

A 

X 

Do. 

Do. 

Oatun Lake, Pacific 
side. 

AO 

AG 

AO 

AQ 

AG 

A 

X 

Do. 

Juno 30,1927 

San Diego, Calif., scuttle 
butt. 

0 

0 

0 

0 

0 

0 

0 

Negative. 

July 13,1927 

At sea scuttle butt. 

0 

0 

0 

0 

0 

Aik. 

X 

Oram, negative 
bacilli. 

Do. 

At sea, tank No. A2. 

0 

0 

0 

0 

0 

Aik. 

X 

Do. 

Nov. 14,1927 

San Diego, Calif., over¬ 
side. 

AG 

AO 

AG 

AG 

AO 

A 

X 

Do. 

Do. 

San Diego, Calif., evap¬ 
orators. 

0 

0 

0 

0 


0 

0 

Negative. 

Jan. 13; 1928 

San Diego, Calif., over¬ 
side. 

AQ 

AO 

AQ 

AO 

AO 

A 

X 

Oram, negative 
bacilli. 

Do. 

San Diego, Calif., evap- 
oratm. 

0 

0 

0 

0 

0 

0 

0 

Negative. 
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While at San Diego, Calif., cultures made from water taken from 
the ship’s evaporators were negative, while those made from samples 
taken from over the side have shown heavy bacterial growth. This 
growth included a spore-bearing bacillus and other unidentified 
micro-organisms in addition to B. coli. 

From the limited experience on board this ship, it would seem that 
while water of good quality, as indicated by the bacterial content, is 
delivered from the distilling plant when salt water is used for evap¬ 
orator feed, there is apparently the hazard that bacteria may be 
carried over when polluted fresh water is so employed. 

Whether this is because of the temptation to pass such water 
through the distilling plant at a rate above the normal capacity is 
not definitely known; however, such a possibility probably did occur. 
Further investigation, in our opinion, should be carried out on this 
question by medical oflScers as opportunity is presented. When a 
ship is operating under conditions where polluted fresh water is 
used as evaporator feed, it would not be a difficult matter to make 
cultures for determining the presence of members of the B. coli 
group of bacilli with samples of water from the evaporktors in order 
to furnish additional data on this subject. Under these conditions 
the water should be distilled as slowly as practicable, while main¬ 
taining a holding time and temperature sufficient to kill all non¬ 
spore bearing pathogenic bacteria. 


STOBAOE 07 POLLUTED WATEE OH BOARD SHIP FOR ART PURPOSE HOT 

RECOinCEHDED 

The outbreak of an acute intestinal infecticm on board the U. S. S. 
Melwlle attributed to Gatun Lake water calls attention to the use of 
this water cm board naval vessels and to the efficiency of the low- 
pressure evaporators installed on many vessels of the Navy to produce 
a potable water under the most unfavorable conditions of operation. 

In October, 1927, after the report of this outbreak had been re¬ 
ceived, the following letter was sent to the commanding officers of 
vessels known or presumed to have passed through the Panama Canal 
during the period March 1 to July 1, 1927: 

During the maneuvers of the Scouting and Battle Fleets in the spring of ld27 
an outbreak of aetue gastrointestinal disease occured in some of the ships 
while in the Gonaives and Guantanamo Bay areas. Later a similar outbreak 
developed in another naval vessel. The medical officer traced the cause of 
this outbreak to water taken aboard from Gatun Lake while the ship was in 
transit through the Panama Canal. 
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la considering all the factors that might possibly have been operative in the 
first outbrealc, it wonld be of Interest to note any possible connection between 
the outbreak and water taken aboard from Gatun Lake. 

It is therefore requested that this bureau be informed if any water from 
Gatun Lake was taken aboard the vessel under your command during the 
period Mardi 1 to July 1, 1927, the amount and date on whidi the water 
was taken, and the treatment, if any, given this water. 

Keplies received in response to this letter from 102 naval vessels 
indicated that lake water varying in amount from 500 gallons to 
107,200 gallons was taken aboard 52 ships, while replies from the 
remaining 50 stated that no water was taken from Gatun Lake. 

The treatment given to this water and the purposes for which it 
was intended are given in the following table: 


Number 
of ships 
reporting 

Amount 

Purpose 

Treatment 

1 

(ToOoiu 
7,000 
1236,375 
>19,500 
Not stated. 

Drinking.. 

None* 

21 

Boiler fe^....... 

Do. 

3 

... do_ 

Distilled. 

3 

1 Other then drinkimr or cookinir _ . 

• 

Not stated. 

1 

25,000 

>281,200 

Not stated_.7.... 

None. 

19 

All purix)ses......_____ 

Distilled. 

/ 1^000 

\ 10,000 

/ 7,000 

V 15,000 

Mot Stated. 

Boiler ffeed. 

None. 

1 

Drinking_________ 

DisUUed. 


Boiler feed_______ 

Do. 

1 

do_ . _ _ _ ^ _ 

None. 

2 

a 

1 

Do. 

60 

(•) 

' 

. . 



1 Amount not stated in raports from 9 shipa. 

* Amoont not stated in reix>rt from 1 ship. 

t Amount not stated in reports from S amps. 

* No water taken on board. 

It will be noted from the above table that Gatun Lake water is 
used for boiler feed and, further, that it is taken on board, without 
purification, and stored in the boiler feed tanks of navail vessels while 
passing through the Panama Canal. A report from one ship, a 
destroyer, stated that 3,000 gallons were taken on board on March 5, 
1927, and 4,000 gallmis on May 12,1927, for drinking purposes with¬ 
out purification. In this connection it is interesting to note that no 
admissions for a water-borne disease were reported by this destroyer 
during the year 1927. 

A letter received from the chief health officer of the Panama 
Canal states that the water of Gatun Lake is subject to pollution 
from its watershed and obviously should not be used for drinking 
purposes at any time without proper treatment by means of heat, 
filtration, or chlorination. Water in the main ship channel is also 
subject to continual pollution from ships passing through the canal. 
A summary of the results obtained from bacteriological analyses of 
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numerous samples of water taken from various parts of Gatun 
Lake during the time period May to October, 1927, inclusive, 
appears in the following table: 


Qaanttties tested for Colon group 


Source of sample 

10 c. c. 

1 c. C. 

0.1 c. c. 


Number 
of tests 

Number 

positive 

Number 
of tests 

Number 

positive 

Number 
of tests 

1 

Number 

positive 

Arm of Qatun Lake: 

Source of supply for the Mount Hot)e 







filtration plant. 

184 


184 

14 

184 

0 

Stillson’s Pond; source of supply for 







the Agua Clara filtration plant. 

184 


184 

39 

184 

7 

Qatun Lake at Monte Lirio. 

26 

5 

26 

1 

26 

0 

Gatun Lake at Frijoles. 

27 

9 

27 

4 

27 

0 

Gatun Lake at Darien. 

27 

8 

27 

2 

27 

1 

Total. 

448 

164 

448 

60 

448 

8 

Per cent positive of quantities tested. 

36 

u6 

13 

.4 

L 

8 


These results indicate a heavy pollution of all parts of the lake 
with microorganisms of intestinal origin. 

While reports from any ships state that there is no connection be¬ 
tween the feed tanks and the tanks which contain potable water, the 
presence of contaminated water in any fresh-water tank on board a 
ship having a possible physical connection with the potable water 
system constitutes, in a sense, a dual water supply, and is a distinct 
sanitary menace to the health of the crew. 

In regard to a dual water supply, Bosenau (1927) states that 
*‘Even when the community served is intelligent and careful, the 
danger of a double system is very great, and it will probably never be 
resorted to except through stress of cn/v> umstances. Auxiliary water 
systems are often connected with the drinking-water mains, and con¬ 
trolled by means of check valves, by-passes, etc. This arrangement 
is hazardous and a number of outbreaks of typhoid fever have been 
traced to faulty valves or failure to close by passes in such a dual 
system. Twenty outbreaks due to these causes have been reported in 
the United States in recent years.” Also, James T. B. Bowles, B. S., 
in the chapter “Water supplies and their purification” in Public 
Health and Hygiene, Park (1920), states that the objection to a 
dual system is that there is always a chance for the water frmn a 
questionable source to be used for drinking purposes, or possibly a 
chance for the good-water supply to be contaminated by the poor 
one. Such a system is not to be recommended except under extraor¬ 
dinary conditions. 

The human element must always be considered whenever contami 
nated fresh water for any purpose is stored in any tank on board a 
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ship. The possibilities are ever present of some member of the crew 
making a mistake, such as in the number of the tank, and pumping 
contaminated water into the potable water system, of opening the 
wrong valve, of leakage through worn or improperly seated valves, or 
of transferring potable water through pumps or lines which had been 
used previously in carrying infected water. 

That such an accident has actually occurred in the naval service 
is indicated in a report recently received from a naval tank ship. 
The report states that it is the custom on board this vessel to use 
Gatun Lake water taken on board during the transit of the Panama 
Canal for steaming purposes only. 'None of this water has been 
used for drinking purposes, except on one occasion when, by acci¬ 
dent, the Gatun Lake water was pumped into the drinking-water 
supply from the steaming tanks. Because of the unpalatability of 
the drinking water at the time, this condition was immediately sus¬ 
pected by the medical officer and corrective measures started. It 
was stated that the storage of untreated water from Gatun Lake is 
therefore considered to be a constant potential danger. Fortunately 
no case of illness that could be attributed to infected water was 
reported by this ship as a result of this mistake. 

It is therefore recommended that all fresh water from Gatun 
Lake or other source, where pollution is known or suspected, be 
disinfected by distillation in the evaporators at the time the water 
is taken on board or by concurrent immediate chlorination in the 
tanks by means of a solution of chlorinated lime. 

When, under exceptional circumstances, polluted water is re¬ 
quired for steaming purposes and it is not practical to distill all 
the water required, it is a comparatively simple procedure to dis¬ 
infect the water by chlorination. 

An instance to illustrate this point occurred to the writer while 
serving on board a transport' during the World War. The transport 
had arrived at the port of La Bassens, France, located on the 
Gironde Biver about 9 miles below the city of Bordeaux, to discharge 
cargo and passengers. A considerable quantity of fresh water for 
steaming purposes was required for the return trip to the United 
States, and no water could be obtained from the shore. The %n- 
gineer officer of the ship discovered that at high slack tide the water 
of the Gironde River was brackish and turbid but at low slack tide 
the water was clear and contained but a trace of salt. As Bordeaux 
was a city of approx,imately half a million inhabitants and, as far 
as could be determined, discharged most of its sewage into the river, 
the water was undoubtedly grossly polluted. Following a confer¬ 
ence with the engineer officer, potable water was transferred from 
certain accessible tanks and they were filled with river water at low 
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slack tide. The mains through which the river water was pumped 
were then disiinfected by means of steam. The capacity of each tank 
in gallons was obtained from the ship’s plans and a solution of 
chlorinated lime, calculated to give 5 parts per million when added to 
the water, was introduced into each tank. Subsequent bacteriologi¬ 
cal examinations showed no gas formation, mid no difficulty was ex- 
per,ienced during the return trip in the use of this water for steam¬ 
ing purposes. 

Chlorinated lime when freshly prepared contains approximately 30 
per cent of available chlorine. It is an unstable compound and de¬ 
teriorates with comparative rapidity even when kept in air-tight 
containers in a dry, cool place. It is supplied to the Navy in amber- 
colored bottles, tightly corked, and sealed with wax, tar, or other 
similar preparation. Samples purchased in Washington, D. G., dur¬ 
ing the past year have shown upon assay to have an available chlorine 
content varying from 8 per cent to 22 per cent. When chlorinated 
lime is employed to disinfect water it is safe to state that samples 
from each container should be assayed according to the method given 
in the United States Pharmacopoeia and the amount to be used com¬ 
puted upon the available chlorine actually present as shown by the 
assay. 

The amount of chlorinated lime determined for each tank should 
be added to a sufficient amount of water in a bucket or other suitable 
container, thoroughly mixed by stirring with a clean wooden paddle 
or other suitable implement, allowed to stand so that the inert in¬ 
soluble particles may settle to the bottom. The supernatant fluid is 
then added to the water in the tank. This will obviate the addition 
of insoluble particles to the feed water with possible injurious effects 
to pipes, valve faces, boilers, and other metal surfaces exposed to the 
action of the chlorinated water. To facilitate rapid mixture of 
the chlorine solution with the water in case there is very slight or 
no motion to the ship, it is better to add the solution to a half-filled 
tank, agitate the contents if possible, and then to complete the filling 
of the tank. The amounts of chlorinated lime to be added and the 
manner of testing for free or residual chlorine after a holding time 
ofil5 minutes are given in detail in article 2665 of the Manual of the 
Medical Department, United States Navy, 1927. 

To determine the efficiency of the chlorination process, the stand¬ 
ard American Public Health Association tests for the presence of 
members of the B. coli group of bacteria may be applied, without 
great difficulty, to the water after chlorination. 

The amount of free chlorine required to destroy pathogenic micro¬ 
organisms in water is so small that it is extremely doubtful if any 
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corrosive effect on metal surfaces would follow the employment of 
water so treated for steaming purposes. Many large cities in the 
United States disinfect their water supplies by the chlorine method 
without causing a noticeable increase in the corrosive action of the 
water when heated. It has been reported that on the west side of 
Berlin, where rapid inisting of boilers and heating coils has been 
observed, the water is not chlorinated. 

Gillespie, 1920, in an article in the Engineering News-Record 
states that severe corrosion and graphitization of the cast-iron parts 
of the intake valves of the waterworks, Sacramento, Calif., were 
caused by pockets of undissolved chlorine gas which collected in 
the system from the chlorination of the water. All the metals Jound 
in the valves were attacked and, so far as examination disclosed, with 
equal severity. In some valves the brass stems seemed to have been 
attacked the more severely while in others the wrought iron gave way 
first, and in still others the cast iron had suffered the greatest de¬ 
terioration. The attack was most severe near the point of applica¬ 
tion of the chlorine, but 60 feet or so away no corrosion was observed. 
At this point all traces of undissolved gas had disappeared. 

According to the Water Works Practice Manual, 1925, the effect of 
chlorination on lead services was investigated by Houston in 1904, 
who found that chlorine as hypochlorite had no appreciable effect 
on the plumbosolvency of the treated water either filtered or unfil¬ 
tered. Undoubtedly an excess of free chlorine or hypochlorous acid 
will cause increasing corrosion of hot water piping, tanks, etc. It has 
been shown that, in at least one instance, chlorinated water dissolved 
considerably less zinc from galvanized pipes and tanks than did the 
same water before chlorination. 

The possibility of viable microorganisms being carried over with 
the water vapor as it passes from the evaporator into the condenser 
or distiller was discussed in the Navad Medical Bulletin, volume 22, 
No. 4, April, 1925, and volume 25, No. 4, October, 1927. There are 
insufficient data available at present definitely to settle this point. 
Many causes, among which may be mentioned priming resulting from 
too rapid evaporation of the water when fresh water is used for 
evaporator feed, may operate to carry water and contained bacteria 
along with the vapor. In this connection, a report from the U. S. S. 
Califomia states that Gatun Lake water was used as evaporator feed 
on two different occasions while that vessel was passing through the 
Panama Canal. In each instance a high rate of evaporation was 
employed to take advantage of the low salinity of the water in the 
canal, and the total indicated evaporation was about 10,000 gallons 
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above the normal operation of the plant. All the water was boiled 
and at least partially evaporated. 

The following extract from the annual sanitary report of the 
U. S. S. Black Hawk for the year 1925 gives the experience and 
opinion of Commander F. H. Haigler, Medical Corps, United States 
Navy, the medical officer of that vessel: 

* * * To determine the potability of water distilled at this temperature 
a specimen was taken while the ship was anchored in the Whangpo River 
at Shanghai, and submitted to a local laboratory for culture. As is well known^ 
the Whangpo River is one of the most highly contaminated streams of water 
in the world. It is unfortunate that no control culture of the river water was 
made. The laboratory reported the specimen sterile. The crew drank this 
water daily during the months of October and November, 1924, with no ill 
effects. It appears that water distilled in this manner is entirely safe. 

Further comment contained in a recent letter received from Com¬ 
mander Haigler is as follows: 

I have noted from time to time, with considerable interest, articles appearing 
in the Navai« Mfsical Buixettin and the circular on health conditions in the 
Navy dealing with the potability of water aboard ships that has been distiUed 
by the “low pressure vacuum distilling system.” 

As far as I am able to determine no one has, as yet, made a definite state¬ 
ment one way or the other as to the purity and safety of water thus obtained 
and I desire to relate briefly the results of an investigation which I undertook 
in conjunction with the chief engineer of the U. S. S. Black Hawk of the Asiatic 
Fleet while attached to that vessel. A statement bearing on this was incor¬ 
porated in the annual sanitary report of that vessel for the year 1924. 

During the months of September, October, and November, 1924, the Black 
Ewwk was anchored in the Whangpo River opposite the French Bimd in 
Shanghai, and the question of potability of the ship’s water supply w’^as imme¬ 
diately referred to the medical officer. As is well known by those familiar, 
there are few rivers \vhicli are as highly polluted as the Whangpo, and especi¬ 
ally so during August and September when the cholera infection is at its height 
and an enormous amount of sew^age is disposed of in the river from the old 
Chinese city situated above the then anchorage of the ship. 

After consultation wdth the chief engineer it was decided to operate the 
evaporators carefully, not crowding them, so as to produce a condition known 
as “priming.” I then collected daily specimens of water in sterile gaUon 
bottles and took them immediately to a bacteriological laboratory ashore. 
These specimens were cultured and approximately 10 specimens (as I now 
recall) failed to show colon bacillus or other pathological growths. Also during 
this i>eriod of our stay in Shanghai the crew remained in good health and no 
member gave any signs of intestinal disease having been caused by polluted 
water. 

Personally, I feel that i>olluted water distilled by the low pressure system 
is iwtable, provided the system is not crowded beyond its capacity. 

Additional information on this subject is contained in the article 
entitled Bacteriological examination of fresh water from ships’ 
evaporators and tanks” by Lieut. J. G. Dickson, Medical Corps, 
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United States Navy, in this number of the Bodletin, and in the fol¬ 
lowing extract from the annual sanitary report from the U. S. S- 
Cincinnati for the year 1927: 

Dorins the entire stay of the ship in the Yangtze and Whangpo Rivers 
water from the ship’s evaporators was chlorinated In the proportion of 
1:3,000,000, using chlorinated lime usually obtained on requisition. This ded- 
shm was readied after conference with other medical officers of the division. 
Vessels of this type are equipped with low-pressure evaporators in which a 
temperature of about 140” F., or less, is required to evaporate water in a 
vacuum or about 20 indies. There has been a question in the minds of medical 
officers who have had experience on vessels with this type of dlstUling: plant, 
and the bureau’s recent comment on the subject is recalled, whether polluted 
water could be sterilized by passing through a unit of this type. It is the 
opinion of this medical officer that it can; but due to mechanical causes water 
vapor may become saturated with polluted water’ molecules and forced into the 
distilling unit. This is apt to occur if the effects are forced in an effort to 
increase the output. The heat of the auxiliary exhaust steam utilized in the 
evaporating plant will range from 170° to 196° as it enters the first effect and 
will average around 140° as it pas.ses through the second and completes its cycle. 
The plant in use cm this vessel is the Lilly low pressure evaporating system and 
was installed in the plate of the high-pressure system called for in original 
spedflcatlons. 

If such should take place, varying degrees of pollution occur, but usually not 
sufficient to cause symptomb in persons drinking it. It is fraught with exceed¬ 
ing danger—potentially, at least. At one time in North River, New York, a 
tank was “salted” in this way, and cultures at the naval hospital at that 
place showed the water to be sufficiently polluted to condemn it for drinking 
purposes. Sudi a possibility of pollution, however slight it may bev or great 
the dilution, if it would occur, was considered sufficient justification for the 
adoption of this measure to insure a pure water supply. 

Samples of water were collected while at Shanghai in the early spring from 
each low-pressure effect of the distilling plant, the fresh water feed tanks and 
the line supplying outside water to the plant. Water as it left the plant was 
found to be free of all organisms of contamination in 120 mils; the fresh water 
feed tanks also were not polluted. Water taken from the first unit of the 
plant was found to contain over 5,800 coliform bacilli, 5,500 B. colt group, and 
1,270 B. aerogenes to the liter. River water was not allowed on board for any 
purpose, the usual demands for fresh water for various purposes being supplied 
from the fre«& water tanks. 

It would seem desirable when water is being distilled under these 
conditions, or when water from a polluted harbor is used as evapora¬ 
tor feed, to apply the standard American Public Health Association 
tests for determining the presence of members of the B. coli group 
of bacteria, as outlined in the chapter “ Bacteriological examination 
of water,” Stitt, 1927, to samples of water obtained from the evap¬ 
orators and ship’s tanks, using as controls in each instance samples 
of water from over the side, and to make a report to the bureau of 
the results obtained. 
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BACTEEIOLOOICAL EXAMINATION OP PBB8H-WATBE SAMPLES TAKEN 

PKOM EVAPOEATOBS AND TANKS ON BOAKO SEVEBAL V E SS EL S OP 

THE SCOVTINO PLEET 

By JAHSS G. Dickson, Ueatenant, Medical Corps, United States Nary 

To gain additional infonnation regarding the bacterial content of 
water distilled on board naval vessels and, at the instance of the 
Surgeon General, United States Navy, samples of fresh water were 
taken from the evaporator discharge lines and in a few instances 
from fresh-water tanks of 17 ships of the Scouting Fleet while they 
were at anchor in Guantanamo Bay, Cuba. 

These samples were obtained under strict aseptic precautions and 
sent as quickly as practicable to the labbratory of the U. S. S. Mercy 
for bacteriological examination. The average length of time elaps¬ 
ing from the minute the samples were taken imtil the water was 
inoculated into culture media at the laboratory is estimated to have 
been about one hour. 

In conducting this investigation the standard methods of water 
analysis of the American Public Health Association, as outlined in the 
volume entitled “ Practical Bacteriology, Blood Work, and Animal 
Parasitology,” Stitt, 1927, were followed as closely as possible. Two 
sets of litmus-lactose-agar plates were inoculated with amounts of 
water varying from 0.1 c. c. to 1.0 c. c. With water obtained from 
the U. S. S. Arhmsae^ Wyoming^ and Veetaly in addition to 

inoculating plates with from 0.1 c. c. to 1.0 c. c., a portion of the 
sample was diluted and other plates inoculated with 0.2 c. c. of the 
diluted water equivalent to one-fiftieth c. c. of the original sample. 

A count of all visible colonies in one set of plates was made, after 
an incubation period of 24 hours at 37® C., and in the other set 
after an incubation period of 48 hours at room temperature. In 
addition, 50 c. c. of water from each sample were inoculated in 
bulk into Durham’s fermentation tubes containing lactose bouillon 
and Andrade’s indicator, but in a few instances amounts less than 50 
c. c. were inoculated in 10 c. c. portions. The broth cultures were 
examined at the end of 24 and 48 hours and acid and gas forma¬ 
tion recorded. 

The results, tabulated according to the type of each vessel from 
which samples were obtained, are given in the following table. 
Except as otherwise noted, the samples were taken from the water 
as it left the evaporators: 
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Bacterial count 
per 0 . 0 . 

Lactose broth, 37* C. 


Ship 

Data 

24 hours 

48 hours 
(room 

Amount 

2lhmirs 

48 hours 



(37* C.) 

tempera¬ 

ture) 

A 


D 

a 

BatUesldm: 

Florifit. 

1028 
Feb. 27 

808 

1,306 

c, c. 

(6) 10 





Utah.. 

Mar. 18 

313 

2,120 

60 

— 



— 

Utah tank___ 

_do.... 

880 

10i850 

1,700 

480 

60 




t. 

Arkanaim__ 

...do...* 

580 

60 





Arkansas tank........ 

...do_ 

800 

60 


_ 

+ 

1.. 

Wyoming. 

Mar. 21 

3 

8 

60 

— 

— 


— 

Wyoming tank...... 

...do_- 

5 

200 

60 

-f 



1 _ 

Aoxiliariae: 







Wright. 

Feb. 27 

18 

34 

(5)10 

— 


— 

— 

Sapelo...:. 

Feb. 28 

1 

4 

W 10 



— 

— 

Vestal. 

Mar. 1 

88 

1,100 

(3) 10 

... 

— 

— 

— 

Cruisers: 








Trenton. 

Mar. 2 

0 

3 

60 1 


— 

— 

— 

Memphis. 

Mar. 3 

2 


60 

— 

>- 

— 

— 

Concord... 

Mar. 11 

3 


60 

— 

— 

— 

— 

Destroyers: 









Smith Tbompeon . 

Feb. 20 

0 

0 

60 

— 

— 

— 

— 

Whipple . 

J. D. Edwards . 

...do - 

...do.... 

0 

? 

0 

? 

60 

50 

— 

*— 

— 

4 ^ 

Boric ..-. 

_do _ 

0 

? 

50 



_ 

1 — 

Tracy.. . 

...do _ 

< 0 


50 



_ 


Barker . 

_do _ 

' 0 

0 

50 

_ 

_ 



Preston . 

Mar. 1 

i 0 

1 

13 

(5) 10 

— 

— 

— 

— 


> Spedmen in tank 7 to 8 days since distillation. 

* Spedman in tank 3 davs since distillation. 

* Bpedmen in tank 2^ days since distillation. 

* Both 37* C. and room-temperatoze plates showed only one colony in 0.6 c. c. plates; none in 0.2 and 0.3. 

* AO 37* C. plates negative; room-temperature plates showed one odony in 0.3 c. c. plate; 0.2 and 0.6 

negative. 

In the above table it will be noted that no control tests were made 
with samples of Guantanamo Bay water from over the side. This 
was thought of several times but was considered superfluous as excreta 
in visible quantities was always observed about each ship. 

None of the microorganisms found in the samples of water from 
the various ships were identified because of the lack of sufficient time 
to perform the required laboratory procedures. In no instance, how¬ 
ever, were colonies of the BacUlus coU found in the litmus-lactose- 
agar plates. While acid production was observed three times 
in two different samples, no gas formation was noted in any of the 
tests. 

SUMMABT AND CONCLUSIONS 


Water direct from battleship evaporators, except that from U. S. S. 
'Wyoming^ showed high bad»rial counts. This can not be accounted 
for except on the ground that living bacteria came over in the dis¬ 
tillate. Just how this takes places remains to be shown. In three 
instances samples of water from tanks of battleships were also ex¬ 
amined and showed higher counts than the samples from the evapo¬ 
rators, except that from one of the tanks of the U. S. S. ArkansaSy 
which showed a lower count in the plates inoculated for 48 hours at 
room temperature. 
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Samples from the XJtc^ Wyoming, Arhmsas, and VesUd were 
diluted to obtain more accurate counts, as plates inoculated with por¬ 
tions of the undiluted sample had been examined at a previous time 
and found to contain too many bacteria for an accurate count. In 
each instance, however, the culture with 50 c. c. of the sample was 
negative for gas in lactose broth. 

Water from the evaporators of the Sapelo and of the Wright 
showed low counts and may be considered satisfactory, especially the 
former. Specimens from evaporators of the Vestal showed high 
counts. Living organisms are presumably coming over in the dis¬ 
tillate of evaporators of the Vestal. 

Samples from the evaporators of cruisers and destroyers, especially 
the latter, were found to be almost sterile, the number of colonies 
found being entirely too few for an accurate count. 

Samples from destroyers in two instances, the U. S. S. Smith 
Thompson and the U. S. S. J. D. Ed/wards, showed no apparent 
growth in 48 hours, with 50 c. c. amounts in lactose broth. In all 
samples from destroyers, except the U. S. S. Preston, it required 48 
hours before lactose broth cultures, with 50 c. c. amounts, showed any 
apparent growth. 

It is of the greatest importance and interest that in not a single 
instance was gas found in lactose broth at the end of 48 hours, con¬ 
stituting uniformly negative tests for B. coli. 


SimPACE POLLUTION OF THE WATER SUPPLY AT THE UNITED STATES 
NAVAL STATION, TUTUILA, SAMOA 

By J. IL Phklps^ Commander, Medical Corps, United States Nayy 

The source of the water supply of the United States Naval Station, 
Tutuila, American Samoa, is rain water collected on a watershed 
located in the near-by mountains. The watershed consists of the 
sides of adjacent mountains which extend to an elevation of 2,141 
feet above sea level and are covered with a dense growth of tropical 
vegetation and trees. The geological formation consists chiefly of 
lava and other volcanic rock covered by a tropical soil which is for 
the most part very porous. 

From the watershed the surface water finds its way rapidly into 
the impounding reservoir in the course of hours rather than days. 
It flows into what is known as the upper reservoir by two routes, one 
of which is a surface stream formed by two, and during periods of 
heavy rainfall probably by several, mountain streams. These sepa¬ 
rate sources combine to form a single stream a short distance above 
the reservoir. 
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A survey of this stream recently by the public works department 
disclosed a large mass of rock which probably had fallen in a land¬ 
slide. The rock was in and over the stream and formed what might 
be termed a cave, varying in width from 3 to 5 feet, and in height 
from a few to about 20 feet. Several hundred belfry bats were found 
in the interior of this cave under such conditions that practically all 
their excrement entered the stream. This particular shelter for bats 
has been eradicated by blowing up the rock with dynamite. A 
sample of water from the stream above this slide was found to be 
heavily polluted with colon bacilli. 

Besides this stream a comparatively large proportion of the water 
enters the reservoir through a spring discharging under the water at 
the upper end. The water outcrops at an elevation of 17 feet above 
the bottom of the reservoir, which has a depth of about 33 feet at 
the deepest part. So far it ha^ not been practicable to obtain a 
sample of water from the spring it^lf for bacteriological exami¬ 
nation. 

This upper reservoir has an elevation of about 813 feet above sea 
level and is a natural enlongated depression or valley between moun¬ 
tain peaks which has been closed at one end by the construction of a 
dam. It holds about 1,720,000 gallons when filled. The water in the 
reservoir i^ usually very turbid to muddy and is said to be as thick 
as pea soup at times of lesser rainfall. There is an abundant growth 
of green algss, which, however, does not impart a disagreeable taste 
to the water. Due to the positions of near-by mountain peaks the 
sun does not at any time shine directly upon the reservoir. The sus¬ 
pended matter is practically aU heavy and settleable, but very little 
time is usually had for sedimentation, because large quantities of 
water are withdrawn daily for as many hours as possible in the 
operation of a hydroelectric plant, and also because of the sudden 
entrance of large quantities of water during and following heavy 
rains, which frequently cause the reservoir to overflow in the course 
of a few hours. Also, torrential rains occur frequently, often sev¬ 
eral times a day, especially in the rainy season, during which a 
considerable quantity of vegetable matter is carried into the reservoir. 

From the upper reservoir the water flows by gravity through an 
iron pipe line, which is for the most part 12 inches in diameter. This 
line has been constructed with commendable engineering skill. It 
winds around mountain sides to a point where it drops sheerly to the 
hydroelectric plant located at a point 206 feet above sea level. Right 
beside the plant there are two small distribution reservoirs. One, 
called the back reservoir, has a capacity of 262,000 gallons, and the 
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other, the front reservoir, has a capacity of 190,000 gallons. Water 
can be passed to service separately from either reservoir and likewise 
to waste into a ravine. The front reservoir can be filled from tiie 
back reservoir or directly from the hydroelectric plant. 

Unfortunately the back reservoir is fed by two small streams, 
which bring in water fr<HU a comparatively low area, traversed by 
Samoans passing to and fro between their habitations and planta¬ 
tions. Wherever Samoans pass it may be assumed the soil is liable 
to pollution with human feces. There is also the likelihood of con¬ 
tamination by rats and pigs. During and after heavy rainfall these 
streams become greatly swollen and others appear, so that not infre¬ 
quently the back reservoir overflows, the excess water running into a 
ravine through sluiceways of concrete built for the purpose. In 
view of these conditions it is apparent that the back distribution 
reservoir is subject to a pollution potentially more dangerous in char¬ 
acter than that in the upper reservoir, which receives water high up 
in the mountains, where there are no human habitations and where 
the watershed is probably not traversed by human beings or larger 
animals. It has been said that rats do not live on the upper water¬ 
shed, but in view of the heavy contamination with colon bacilli it 
would seem that rats or other animals are present. It seems doubtful 
if the pollution can be accounted for entirely by bats and birds. 

As determined by testing a bucketful of the heavily polluted water, 
the self-purification time is 12 days, after which all portions tested 
prove negative for members of the B. coli group. Under operating 
conditions, water from the upper reservoir reaches the consumer in 
from 1 to 3 or 4 days. 

The water supply of the station is adequate as to quantity at all 
times but the quality is not good either physically or bacteriologi- 
cally. Since the writer reported for duty on November 30,1927, the 
water has frequently shown much greater turbidity than would be 
tolerated in a public water supply in the United States. The tur¬ 
bidity has ranged from less than 20 parts per million when the water 
was clear to definitely muddy water which has flowed not infre¬ 
quently from taps in all parts of the station. 

It appears that previously it was the custom to test the water 
once every three weeks, but that the Standard American Public 
Health Association methods were not used. Reports on file indi¬ 
cate that sometimes colon bacilli were found and that at other 
times the water gave negative tests also that at times the water 
was considered fit for drinking purposes without boiling, and at 
other times boiling was recommended. In January the laboratory 
division of the medical department was reoiganized and placed 
under the competent management of Chief Pharmacist’s Mate A. W. 
Jones, who received his special training in the laboratories of the 
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United States Naval Medical School, Washington, D. C., and has 
since had much, experience in both chemical and bacteriological 
work. 

Elarly in January, before the laboratory was quite prepared to 
undertake daily bacteriological control of the water, standard samples 
were taken on three successive days, and it happened that all samples 
were negative for members of the B. cdli group. Again, on January 
21 and 22, tests were negative, but on the third day, or Jtmuary 23, 
gas appeared early and in large volume (60 per cent) in all the five 
standard 10 c. c. portions of tap water tested that day. Large 
numbers of colon bacilli have been present in the water daily ever 
since, even in portions of water as small as one one-hundredth of 1 
cubic centimeter. 

On January 24 it became apparent that there was a large leakage 
from the back into the front reservoir. The back reservoir was 
accordingly emptied and a few days later repairs were made. It 
appears that a certain amount of leakage from the back into the 
front reservoir must be taken into account. In constructing these 
reservoirs, apparently, difference in quality of the water contained 
in them was not contemplated. The connecting pipe line has a single 
valve which can not be regarded as leak proof, but this in itself is 
not important, inasmuch as there is almost certain to be leakage 
otherwise. 

To complete the bacteriological evidence, all tests for complete 
confirmation and identification of the colon bacillus have been made, 
and there is no doubt that we are dealing with a microorganism of 
animal origin. Cultures have a pronounced fecal odor and cultures 
on Endo’s medium and Teague’s medium were typical. Separate 
colonies upon further cultivation on agar showea actively motile. 
Gram negative, nonspore-bearing bacilli. Colonies from an agar 
slant were grown in dextrose broth and yielded 50 per cent of gas by 
volume within 24 hours. A standard test for indol production was 
positive, the methyl red test was also positive, and the Voges-Pro- 
skauer reaction was negative, as is to be expected with the colon 
bacillus of human or animal fecal origin. Litmus milk was acidified 
and coagulated but there was no liquefaction of gelatin. For addi¬ 
tional confirmation, freshly passed human feces were cultured and 
the colon bacilli obtained therefrom gave identical results with the 
microorganism cultured from the water with respect to all tests men¬ 
tioned above. 

The estimate of the water situation is that the water supply, from 
the source to spigots, will continue to be heavily contaminated with 
colon bacilli most of the time, in the future, with brief periods only 
daring which n^ative presumptive tests for members of the B. c<M 
group will be recorded. Instructions to boil the water have been 
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published from time to time by the Governor of American Samoa 
but doubtless native Samoans, for the most part, are not boiling the 
waters, and doubtless, too, some white persons drink unboiled water 
in their homes, offices, and shops. 

The ice manufactured from the water without distillation or boil¬ 
ing was, of course, presumably heavily polluted, so on January 27, 
1928, a piece of ice was melted and cultured. As small a portiem 
as one one-hundredth of 1 cubic centimeter yielded a trace of gas in 
less than 24 hours and larger portions yielded from 5 to 25 per cent 
by volume. 

The public works officer cooperated fully and promptly to pro¬ 
vide ice of potable quality. An apparatus consisting of a coil con¬ 
nected with a water tank was designed to be heated with a powerful 
kerosene torch which, fortunately, was available on the station. 
Tests controlled by thermometers and bacteriological examinations 
showed that ice uniformly free from living colon bacilli and non¬ 
sporebearing disease-producing microorganisms could be had. In 
practice the water was heated in the coil to about 206° F. In the 
course of from 3 to 3^^ minutes the temperature fell to 160° F. as 
the water mixed with cooler water in the tank, and after leaving the 
tank the temperature remained above 145° F. for more than 30 
minutes. More recently it has been found that the water used to 
cool the heavy Diesel engine in the central electrical power plant, 
and which formerly ran to waste, is suitable, with respect to physical 
and chemical properties, for the manufacture of ice. The supply is 
so great that all the water to be used in making ice for a period of 
24 hours can be run into tanks for cooling in less than one hour in 
the forenoon without employing additional personnel. Consequently 
the water is heated without cost. 

The temperature of the water is controlled so that the temperature 
shall at no time fall below 152° F. when it enters the small tanks 
of 300 pounds capacity each, which are used for holding the water 
until it has cooled. The minimum temperature permitted is 152° F. 
Under existing atmospheric conditions the time for cooling to 145° F. 
is 38 minutes. In practice the temperature of the water is seldom less 
than 160° F. when it enters the holding tanks, consequently the 
water is Pasteurized with a large additional margin of safety. 

The medical officer has recommended that steps be taken without 
delay to procure standard modern apparatus for the chlorination of 
water in the main pipe line just after it has left the lower reservoir, 
with chlorine gas under sufficient control for the accurate regulation 
of dosage at all times. It is understood that the public works officer 
has prepared and submitted the necessary data with a view to 
securing action by the Navy Department. 
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It should be remembered in this connection that the application 
of chlorine gas to a raw, polluted, and often turbid water, is at best 
an emergency treatment which can not merit the sanitary approval 
given to a ^tered water to which chlorine gas is added as a final 
treatment merely as an additional safeguard. 

Inspection of the land available in the vicinity of the lower reser¬ 
voirs shows no place where slow filtration sand beds could be con¬ 
structed at a reasonable cost. It probably would be practical to 
construct a rapid sand filtration plant of either the pressure or 
gravity type near the hydroelectric plant and lower reservoirs. Con¬ 
sideration should be given to this question, in view of the fact that 
no municipality in the United States under competent public health 
administration would consider the use of such water satisfactory 
without filtration. If a gravity t 3 rpe rapid filtration plant were 
provided, an additional holding reservoir would be required, and 
such a reservoir might be necessary with pressure filters for equali¬ 
zation between the supply and demand for water. 

While not conforming to standard modern waterworks practice, it 
is probable that a water nearly always clear to the eye, can be ob¬ 
tained almost constantly by using the back lower reservoir as a 
sedimentation basin and passing the water through a filtration tank 
or chamber containing sand and gravel, on its way to the front 
reservoir. The public works ofiicer is experimenting with a view to 
constructing such a filter. With chlorination in the service main, a 
water of much better quality than that supplied at present could 
undoubtedly be furnished the naval station. Without chlorination 
there is considerable danger that pathogenic microorganisms wiU at 
times enter the water by drainage into the lower back reservoir from 
the potentially dangerous lower watershed mentioned. For a few 
days the back reservoir was kept empty as that practice would over¬ 
come this particular menace. It appeared, however, that the upper 
reservoir was frequently drained after operating the hydroelectric 
plant for several hours, especially at night. The need for fire pro¬ 
tection demands that water be kept in reserve at all times in the back 
reservoir. Accordingly there will be a real menace to health until 
the water delivered for human consumption is chlorinated. 


the COHTBOL of malaria AND XOSaUITO BREEDING AT THE MARINE 
BARRACKS, QDANTICO, VA., DURING THE TEAR 1987 

By W. M. Gabton, Captain, Medical Corps, United Statea Nary 

The control of malaria and mosquito breeding has been a major 
problem at the marine barracks, Quantico, Va., since this post was 
established in 1917. During the season of active mosquito breeding 
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it has been found necessary for the medical officer, Lieut. Commander 
S. S. Cook, Medical Corps, United States Navy, detailed as sanitary 
officer, to devote practically his entire attention to this work and 
has had little time for other activities. 

At the close of the breeding season for the year 1926, a plan of 
organization was drawn up and the work outlined for the ensuing 
year. It was hoped that this plan could be put into operation, but 
the departure of a large number of troops for Nicaragua and China 
early in 1927 greatly interfered with the consummation of these plans. 
Following the departure of the troops, the work of the sanitary 
department appeared to be actually increased to some extent. The 
personnel at the post was so diminished in numbers that men were 
not available for essential sanitary measures, including the cutting 
of weeds and grass, the clearing of ditches, and as inspectors to 
discover water leaks, collections of water, and other sources of mos¬ 
quito breeding in and about the vacant barrack buildings. 

For many years, in fact long before land at Quantico was secured 
for marine barracks, the little village on the Virginia shore of the 
Potomac River about 40 miles south of Washington, D. C., had the 
reputation, according to the older inhabitants, of being the worst 
hole for malaria on the Potomac.” In recent years, however, due 
to an intensive campaign of mosquito and larva destruction, includ¬ 
ing the employment of the airplane for the application of Paris 
green and oil mixtures to extensive mosquito breeding areas, the 
admission rate as shown in the following table has been reduced from 
28.26 per 1,000 in 1922 to 0 in 1927: 


Year 

Average 

strength 

Number 
of admis¬ 
sions 

Rate per 
1,000 

Year 

Average 

strength 

Number 
of admis- 
sions 

Rate per 
1,000 

1922. 

4,388 

4,028 

3,791 

124 

28.20 

1925.. 

3,386 

4,070 

1,714 

28 

8.27 

1923. 

48 

11.92 

1920. 

3 

.74 

1924. 

30 

7.91 

1927. 

0 

.00 




As shown by the above table, malaria has gradually decreased in 
Quantico, and in 1927 there were no original admissions. 

A number of men were surveyed on account of malaria contracted 
in Nicaragua and returned to the United States. They were 
promptly isolated upon their arrival at Quantico and no spread of 
the disease resulted. 

The organization of the medical department for mosquito-control 
work was essentially the same for 1927 as for the preceding year. 
A chief pharmacist’s mate was placed in charge of the field work. 
His duties comprised the supervision of the district inspectors and 
of the men engaged in application of larvicides to collections of 
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water. He also had charge of the procurement of supplies for the 
field forces. 

The reservation was divided into three districts with a pharma¬ 
cist’s mate as inspector in charge of each district. His duties con¬ 
sisted of the following: 

(а) Inspection of his district for mosquito breeding. 

(б) Application of oil to small pools and water containers. 

(c) Collection of mosquito larvse from the different types of 
breeding places found in his district. 

(d) A report when drainage was needed, or when any large areas 
which required oiling were found. 

(e) Supervision of men engaged in oiling while working in his 
district. 

(/) Daily and weekly reports of the work accomplished and the 
amount of oil used. 

The laboratory and office work were handled by a hospital corps 
man. He identified the specimens brou^t in by the field force, 
tested the oil for toxicity and filming qualities, and filed the reports 
and correspondence. 

Two half-ton motor trucks were furnished by the post quarter¬ 
master. One of these was used in transferring the oiling squad and 
their equipment and the other as transportation for the post sanitary 
officer. Also, through his interest, a 16-foot, flat-bottomed boat 
equipped with an outboard motor was furnished for use in Quantico 
and Chopawamsic Creeks, and it proved ideal for the purpose. 

As in 1926, the United States Public Health Service cooperated 
in our campaign by detailing inspectors from their Field force 
for the study of malaria.” Four sanitary inspectors were assigned 
to duty at Quantico, two of whom were employed in studying the 
control methods used at Quantico and Chopawamsic Creeks, and the 
other two in similar work at Aquia Creek. Aquia Creek, which is 
located about 4 miles south of the reservation, was used, as in 1926, 
as a control of the work at this post. The United States Public 
Health Service rented a truck for the two inspectors at Quantico 
and a boat for those at Aquia. Surg. L. L. Williams, jr.. United 
States Public Health Service, who is now the director of the field 
forces for the study of malaria, was constantly in touch with the cam¬ 
paign and spent considerable time at Quantico. His wide and inti¬ 
mate knowledge of malaria control, together with his enthusiasm 
and his genuine interest, have helped greatly toward the success of 
this work. 

Marines performed the work of oilers and when time permitted 
Were employed in cutting grass, clearing ditches, and other neces¬ 
sary antimosquito procedures. 
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Active preparation for the year’s work started on February 26, 
1927. Ditches were opened, new drains put in, and the swamps 
burned over. Available storage for used crank-case oil was pre¬ 
pared for the season’s use and additional storage constructed. This 
work continued until April 26, when oiling operations were begun. 
Due to shortage of men it was not found practicable to do any con¬ 
siderable amount of drainage after this time. Oiling was con¬ 
tinued whenever and wherever breeding was found untU October 
13, when all work was discontinued on account of cold weather. 

The mixture of oil usually employed was one part used crank¬ 
case oil to five parts kerosene with the addition of 1 per cent castor 
oil. Early in the season a much smaller proportion of kerosene was 
used, but this did not prove effective. Laboratory tests were done 
on varying proportions of kerosene and crank-case oil, which con¬ 
vinced us that extremely large quantities of used crank-case oil 
were necessary in order to obtain good results. In other words, the 
used crank-case oil had very little tendency to form a good film. In 
order to obtain satisfactory control of breeding with it we foimd it 
necessary to apply a very thick film to the water surface. 

The amount of oil used for the season is indicated in the following 
table: 

GaUona 


Kerosene oil_3, 689 

Used crank-case oil_ 946 

Castor oil- 60 


The castor oil was obtained from the surplus war stock of the 
Army Air Service at no cost to us except the freight. 

The oil was usually applied with knapsack sprayers known as the 
Panama or Meyer type. In a few places where there were temporary 
pools, oil-soaked sawdust was used. It has not been found necessary 
or desirable, at any time, to use drip cans. 

Early in June seven experimental flights were made, using oil 
distributed by means of an airplane. Combinations of kerosene and 
castor oil; kerosene, Paris green, and castor oil; and fuel oil, Paris 
green, and castor oil were experimented with. This work had to be 
stopped in order to start the control of active breeding. It is not 
planned to continue experiments along these lines during the coming 
season. While it was not possible to reach any definite conclusion, 
it is considered that there is a field, particularly on the salt marslies, 
for the use of this method. 

Quantico Creek in the northern section of the reservation and 
Chopawamsic Creek in the southern section, covering an area of 
apjjroximately 800 acres, are the two large areas in which extensive 
mosquito breeding usually takes place. To quote from a report by 
the late Dr. H. R. Carter, 1918— 
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In these creeks there was the heaviest breeding of ant^eles I have ever 
seen over a large area, and we estimated the average per dip at 8, but 1 di]K>er 
took 62. The same conditions had been noted on Broad River, S. C., and in 
other places in onr work, but none so spectacular as this. This problem of 
breeding is a very difQcult one. 

These two creeks are covered for the most part with thick water 
vegetation interspersed with heavily wooded swamps and areas of 
open water. This vegetation consists of lily pads, lotus, and wild 
celery, sometimes called eel grass. Toward the end of July some of 
this vegetation tends to die and rise to the surface, where it forms 
mats of flotage. Excellent places for the development of mosquito 
larvae are found in these mats, where the larvae are protected from 
predatory fish, their natural enemies. 

During the year 1927 mosquito breeding in Chopawamsic and 
Quantico Creefe was controlled by Paris green distributed by air¬ 
plane. The plane used, known as an NB-2, has a low landing speed, 
is easily maneuvered, and proved to be very satisfactory. The plane 
carried an average load of 300 pounds and generally flew at approxi¬ 
mately 60 miles per hour. Lieut. F. G. Cowie, United States Marine 
Corps, designed the dusting apparatus, which consisted of a hopper 
of 20 gauge brass, 30 inches high, 25 inches wide, and 30 inches long. 
The hopper was placed in the after cockpit and was equipped with a 
cable outlet control which was carried forward to the pilot’s seat. 
The outlet measured 7^ by 9V^ inches and was fitted with a sliding 
door held in the closed position with stop bolts. The cable control 
terminated in a handle which was placed so that it could be easily 
reached by the pilot. This handle was mounted so as to slide on a 
bar and permitted the regulation of the opening in the hopper to any 
degree. No agitator was found to be necessary within the hopper. 
The dust fell by gravity to the venturi tube mounted beneath the 
fuselage where it was blown out of the tube in an even cloud well 
broken up. The cost of the hopper was $93.85 installed. 

Anopheline breeding in the eel grass mats of Quantico and Chopa¬ 
wamsic Creeks began almost two weeks earlier this year than last. 
The breeding in Chopawamsic Creek occurred in small areas at first 
and was found mainly along the channel. These areas were treated 
by oil distributed from a boat, and the application of Paris green 
by airplane withheld until early in September, when breeding was 
found to be generally distributed over the whole of the lower end 
of the creek. The Paris green mixture was then applied by airplane 
on September 13, 22, and 28. On the other hand, the breeding in 
Quantico Creek was widely distributed when first discovered, so that 
airplane dusting was started immediately. Flights were made over 
this se(^ion and the breeding areas dusted on July 21, August 1, 11, 
22,29, and on September 13 and 27. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



752 


DIVISION OF PREVENTIVE MEDICINE 


VoLXXVI 


It was concluded, at the end of the 1926 season, that 1 pound of 
Paris green per acre was the proper amount to use. Study of the 
results obtained in the season just closed demonstrates that this is 
the correct amount. The most satisfactory dilution of the dust has 
been found to be 33 per cent by weight. 

The same diluent, powdered soapstone or Alberene, was used both 
years. At the beginning of the season it was decided to use the 
same check that was used in 1926, namely, pan lines and slides across 
the areas; adult roosting catches at selected points near these areas; 
the effect of dusting on the larval infestation of the area; and com¬ 
parison of the adult and larval catching records at Aquia Creek, 
where no mosquito control work was being done, with those at 
Quantico and Chopawamsic Creek. It may be said briefly that a 
study of the results obtained from these checks indicated a satisfac¬ 
tory control through the method employed. 

Ihe amount and cost of the materials used during the year 1927 


are given in the following table: 

Paris green, 3,150 poands-$532.00 

Soapstone, 5,800 pounds_ 29.00 


Total cost of material_ 561.00 


Number of acres of breeding surface_ 800 

Cost of material per acre per season, 1927_ $0.70 

Cost of material per acre per season, 1926- $0. 72 

Cost of hopper installed_ $93.85 

Number of gallons of cylinder oil per hour_ 1 

Number of gallons of gas per hour_ 20 

Number of acres dusted during 1927_ 5,700 

Number of hours of dusting flights- 16% 

Number of acres dusted per hour_ 364 


It will be noted from the above table that the cost of materials per 
acre per season was $0.70 as compared with $0.72 for the year 1926. 

On July 7, Prof. N. H; Swellengrebel of the University of Am¬ 
sterdam, a member of the health section of the League of Nations, 
and Surg. Gen. Hugh S. Cumming of the United States Public 
Health Service, visited Quantico. Two demonstrations were given 
for tliese visitors, one for the purpose of showing the distribution of 
Paris green, and the other, the distribution of oil and Paris green 
by airplane. On July 10 another demonstration was given for Pro¬ 
fessor Swellengrebel, during which it was shown that Paris green, 
when distributed by airplane, would effectively penetrate exceed¬ 
ingly dense vegetation. 

Some experimental flights had been planned for Aquia Creek at 
different times during the season, but the lateness of the breeding in 
this creek prevented the making of intensive studies there as was 
planned. However, two flights were made, both of which furnished 
valuable information. 
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The scientific aspects of airplane control in Chopawamsic and 
Quantico Creeks have been reported in two articles by the sanitary 
officer of this post, Lieut. Commander S. S. Cook, Medical Corps, 
United States Navy. The first article appeared in the Public Health 
Reports of February 18, 1927, pages 459 to 480, under the title 
“Paris green applied by airplane in control of anopheles produc¬ 
tion.” The other was read before the National Malaria Committee 
at Memphis, Tenn., November, 1927. 

Inasmuch as no record in the files of this station were found 
showing the species of mosquitoes likely to be encountered here, con¬ 
siderable time was spent during the past two years investigating 
this phase of the work. In all, 28 species of mosquitoes have been 
found and identified. Not all of these species were found breeding 
here. Some of them were captured in the adult stage only. 

The following table gives a list of the mosquitoes caught on the 
reservation and identified during the year 1927. 


Anopheles: * 

Quadrimacnlatus- 

Ponctlpennle- 

Crucians_ 

Barber!_ 

Walker!_ 

Aedes: 

Yezans_ 

Canadenia_ 

Trivltattus_ 

Trlseriatus_ 

Sollicitans_ 

Taenlorhynchus- 

Atlanticus_ 

Culex: 

Plpiens_ 

Leprlncei_ 

Territans--- 

Testacus (now Culex apicniis) 

Salinarius_ 

Tarsalis_ 

Psorophora: 

Howard!_ 

Golumbiae_ 

GiUata_ 

Discolor_ 

Mansonia pertubans_ 

Orthopodomyla signifer_ 

Uranotaraia sapphirina_ 

Megarhinus septentilolanis_ 


.. Say, 1824. 

- Say, 1823. 
Wiedennann, 1828. 
Goquillett, 1908. 

-. Theobald, 1901. 

.. Meigon, 1830. 

— Theobald, 1901. 
Goquillett, 1902. 

Say, 1823. 

... Walker, 1856. 

... Wiedermann, 1821. 

... Dyar and Knab, 1906. 

.. Linnaeus, 1758. 

Dyar and Knab, 1907.* 

- Walker, 1856. 

Adama, 1903. 

- CoquUlett, 1904. 

— CoquUlett, 1896. 

CoquUlett, 1901. 

.. Dyar and Knab, 1906. 

Fabricius, 1794. 

.. (^uillett, 1903. 
Walker, 1856. 

— CoquUlett, 1896. 
Osten Sacken, 1868. 

... Dyar and Knab, 1907. 


Of the anophelines found AnopheHea guadrimausulatus and Anophe- 
^ pimetipenim were the most common. In fact, A. punctipenms 

*Tbi( will be made a synonym of Ottlw MUMtotor, Dyar and Knab, 1906. 
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have been found throughout the year. They breed early and late 
during the season and on warm days in winter adults can usually be 
found in favorable roosting places, in contrast to A. qmdriniacvlatus 
which were found principally in the summer months. With the lat¬ 
ter species the breeding did not start until late in July and ceased 
early in October, constituting, without doubt, the most important 
species with which we have to deal. In addition to being our most 
important potential malaria vector they have proved troublesome at 
times as a pest. The other anophelines, namely, crucians, harheri, 
wdlkeri did not prove to be significant. 

Of the Aedes found, the Aedes vexam was the most common as 
well as the most troublesome. While they were not found in any 
number in quarters, they were annoying at times on lawns and in the 
woods. Other species of the genus aedes found were A. canadenis, 
A. trivitattus, A. triseriatus, A. soHlicitans, A. taeniorh/ynchus, and 
A. atl(mticus, none of which were troublesome at any time. 

Of the genus Culex, G. pipiens was the species mo^ commonly 
found and proved to be the principal breeder in water containers. 

Of the genus Psorophora, P. howardi, P. coHumbiae, P. ciUata, and 
P. discolor were found in July, August, and September of both 1926 
and 1927. 

Of the other genera, Mcmsoma pertvbans, Orthopodomyia sigmfer, 
Urcmotaema sapphirirut, and MegarMnus septenJbrioruMs were 
occasionally found. 

During the present year a more general and systematic sanitary 
program will be undertaken, but having in mind the beginning of 
the construction of new barracks contemplated this year, it is felt 
that further investigation will have to be undertaken either else¬ 
where or at a later date when the barracks are completed. 

CONCLUSIONS 

(1) 33 per cent Paris green in an inert dust is the most satisfactory 
strength under all wind conditions. 

(2) One pound of Paris green per acre is the proper unit. 

(3) Material cost approximately $0.70 per acre per season. 


MOSaVITO CONTSOL ON THE ISTHMUS 07 PANAMA 

Local conditions largely determine the methods to be employed in 
any given place for the control of mosquito propagation and malaria. 
The following paragraphs reprinted from the report of the health 
department of the Panama Canal for the calendar year 1926 are 
interesting and indicate that better results were obtained in sections 
of the Canal Zone through the use of oil than could be expected from 
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the application of Paris green mixed with road dust, soapstone, or 
other dry diluent: 

“ In the year 1926 the rate of infection with malaria among canal 
employees touched the lowest point ever reached since the United 
States began operations on the Isthmus, as shown in the following 
table: 

Admistion rate from malaria, emptoyeea only 



I Rate would be eoly 10 U oases from Bnija Toiat are omitted. 


“While malaria-carrying anopheline mosquitoes vary in numbers 
from one year to another (as a result of diverse meteorological con¬ 
ditions and, possibly, other factors yet unknown), it is probable that 
this lowest malaria rate is due chiefly to the great extensions and 
improvements in the sanitated areas which have taken place in recent 
years and to the greater ease with which mosquito control is now 
carried on within these areas. Concrete-bottomed ditches and subsoil 
tile drains have enormously simplified the maintenance of the drain¬ 
age systems by which mosquito breeding is prevented. 

“In the vicinity of the Pacific side cities of Balboa, Ancon, and 
Panama large hydraulic fills, made in past years and now well 
grassed over, presented extensive flat areas that were most trouble¬ 
some to control by earth ditches dug in an unstable soil and of neces¬ 
sity having a low grade. In the part of the fill nearest to Balboa 
many small garden plots had been assigned to colored employees, 
and these were so poorly drained that almost constant observation 
and oiling were required to prevent the development of mosquitoes 
in them. In this part of the fill the main ditches of the system were 
reconstructed during 1926, precast sectional half-round concrete bot¬ 
toms being installed with a grade of one-tenth per cent and at an 
average depth of about 3 feet. Necessary laterak of rock-covered 
6-inch tile were placed at a depth of 30 inches and a grade of three- 
tenths per cent. Much of the former network of surface ditches 
was abandoned and filled, yet the better subsoil drainage achieved by 
this deepening of the remaining drains resulted in a practical drying 
up of the whole surface of the area. 
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“ In the Panama suburban district, which includes the environs of 
the city of Panama within the Republic of Panama, many ditches 
and brooks were converted into subsoil tile and sectional concrete- 
bottomed drains; among these was the small stream known as the Rio 
Tumba Muerta, with its tributaries. During the wet season the 
savannas within and about the Panama Golf Club were drained by 
open-earth ditches, a piece of work which extended mosquito control 
in that direction to a distance of over a mile beyond the line which 
had been controlled previously, or about 2 miles beyond the limits 
of the city proper. 

On the Atlantic side many new ditches were installed in the low- 
lying, swampy cattle pastures, between Mindi and Mount Hope. 
These ditches do not completely dry the land, but they do admit the 
tidal fluctuations and also so lower the water level as to render the 
water more foul and far less fit for breeding Artopheles. Through 
the mangrove swamps along the Panama Railroad south of Mount 
Hope a number of 4-feet wide sea-level canals were dug in order to 
establish freer circulation of salt water between the old French canal 
and the east diversion. Frequent and thorough search of these areas 
indicates that mosquito control is almost complete in them. 

“ In the Pedro Miguel district it has been found after long obser¬ 
vation that oiling of the shore line of the several inlets to Miraflores 
Lake (over 25 miles in extent) is best accomplished at regular inter¬ 
vals, 10 days being set as the proper time between oilings, although 
longer intervals might be satisfactory. Some sections of this lake, 
notably the large, grass-filled shallow inlets of small rivers, might 
seem especially favorable for control of Anopheles breeding by means 
of Paris green after the method described by Barber and Hayne,* 
but conditions peculiar to the Canal Zone make the use of oil for this 
purpose the method of choice. 

“ The proper use of Paris green demands that it be diluted with '& 
powdered material in the proportions of about 1 part of the poison 
to 100 parts of the diluent, perfect dryness being a prerequisite. In 
most places road dust is used as the diluent, although sand, ashes, 
flour, soapstone, sawdust, and other materials are also mentioned 
as satisfactory. It must be remembered that outside the Tropics the 
period of Anopheles breeding falls in the short warm season of the 
year which is not characterized by the relatively excessive rainfall 
that occurs during the season of maximum breeding on the Isthmus. 
‘Road dust’ as it is known in the States not does exist here, nor 
does any other dry dust in a natural state, especially during the long 
rainy season. Even were a dry dust provided, special and expensive 


^U. 8. Pablic Health Serylce, Public Health Reports, toI. 86, pt. 2, Dec. 9» 1921, pp. 
8027-3084. 
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precautions must be taken during the wet season to keep it in a con¬ 
dition of proper dryness until broadcast upon the water. And not 
only must the materials be dry, but also, when arsenic is used in 
areas covered with dense grass or other vertical growths, the vege¬ 
tation itself must be dry, or else the greater part of the powder will 
adhere to the moist surfaces of the leaves and stalks with the result 
that but little of it will reach the surface of the water. Under these 
circumstances, during the long tropical rainy season of the Isthmus, 
the times favorable for the application of Paris green would be few 
and far between. The use of oil is dependent on none of these fac¬ 
tors and it can be applied at any time regardless of the weather. 
Moreover, Paris green is said to be mainly effective against the sur¬ 
face-breeding Anophdeg only, and not so much so against other 
CulicincB which, in the Canal 2^ne, it is desired to control as 
a measure of comfort; nor does it affect eggs or pupae as does the oil. 
Furthermore, the presence of an oil film is believed to deter the adult 
female from depositing its eggs upon water for some time after the 
oil is applied. 

^ As described in our annual reports for the years 1921 and 1922, 
the health department of the Panama Canal sprays hot oil upon 
the water of the shore line of the Pedro Miguel lakes, using, a hand 
pump drawing oil from a 150-gallon tank mounted in a rowboat. 
This spraying, when done at 10-day intervals, is practically 100 
per cent effective against all Cvlicinae, even the genus Majns&nia 
(genus Taemorhynohxa of some authors) being apparently deterred 
by the oil from breeding among the floating Pistia which abounds 
in parts .of the lake. 

“ Paris green costs here 23 cents a pound in 14-pound containers. 
Fuel oil, as used for mosquito control on the Isthmus, is brought here 
in tankers from the oil fields of North or South America for use 
in the floating equipment and other power units of the canal as 
well as for resale to steamships. From the tankers the oil is pumped 
ashore into large steel or concrete reservoirs from which it is dis¬ 
tributed to points along the canal by pumping through pipe lines, 
these lines being connected by short laterals to the small health 
department supply tanks located conveniently to the points of appli¬ 
cation. Delivered at the water’s edge, ready to be drawn by gravity 
into the rowboat spray tank, the cost of the oil at the present time 
is $1.35 per barrel of 42 gallons, or less than 3^ cents a gallon. 
Three men are required for its application; one to row or pole the 
boat along, one to work the pump, and one to handle the long pipe 
ending in a spray nozzle. The hot oil can be sprayed on the shore 
line as fast as the boat can be propelled and surface filming is posi¬ 
tive and complete. Wind action and wavelets carry the oil into every 
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nook and cranny, even to a considerable distance from the point of 
application. Fairly dense grass and other vegetation does not offer 
a serious bar to success. Inspection follows every oiling to deter¬ 
mine if it has been done thoroughly, and if it is effective in destroy¬ 
ing the larvee. The results apparently could not be cheapened or 
improved by any other method that is as efficacious. 

** Elsewhere than in the lake areas, mosquito breeding is con¬ 
trolled chiefly by training of streams and by draining and filling. 
Some oiling is of course done in the open streams and ditches, es¬ 
pecially in the dry season or at times of slight precipitation. For 
such oiling, particularly in those ditches that have the precast half- 
round concrete sectional bottom, the oil soaked mop or drag (de¬ 
scribed and illustrated in our annual report for the year 1922) 
is still preferred. This mop cleans and oils at the same time, and 
so roils the oil with the water, algse, debris, and whatever larvte 
may be present, as to insure its thorough larviddal action. What 
were formerly known as ‘oiling gangs’ are now better described 
as ‘ maintenance gangs,’ the use of oil becoming less and less eadi 
year. Such gangs now carry spades, shovels, and rakes, as well as 
oil, and are instructed to eliminate by drainage or filling, whenever 
possible, every bit of water that may prove a potential breeding place 
within a controlled area. 

“ The results of our methods of control, and of the more recent 
extension of sanitation to greater distances from protected com¬ 
munities than was formerly the case, are shown in other ways than 
by the malaria rates alone. Frequent observations are made both 
at nightfall and at dawn, with a view to determining what mosquitoes 
are on the wing. Whereas in earlier years such efforts usually re¬ 
sulted in catching many of the malaria-carrying species within the 
town sites, for the past 2 or 3 seasons such mosquitoes are only rarely 
so caught, and places where formerly they might always be found are 
now practically free from them. Of course this has not been a 
sudden occurrence, following any particular year’s work, but is 
the cumulative result of many years of progressive efforts. In 
fact, were it not for the presence on the Isthmus of two harmless, 
though very annoying species of mosquitoes, the public would 
hardly realize now that a mosquito problem exists. These two mos¬ 
quitoes are Aedes tmniorhyrwhvSy the banded salt-marsh mosquito, 
and the Mansonia tittiUins, a mosquito of very similar appearance 
on casual examination but of very different breeding habits. Both 
are voracious biters and both fly very long distances from their 
breeding places. 

^Aedea tmniorhyncJvua apparently finds plenty of breeding places 
along both coasts of the Isthmus. Beginning at the ruins of Old 
Panama on the Pacific side and extending 30 miles or more to the 
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east, brackish tidal swamps form a continuous band from 1 to 2 miles 
wide along the coast. West of the canal on the Pacific side are 
several square miles of such swamps within 5 miles of the terminal 
cities. On the Atlantic side are unmeasured miles of brackish swamp 
land within the reputed flight distance of taeniorhyncJmSj which is 
believed to be as much as 40 miles. Yet it must confessed that 
fairly exhaustive search in these swamps has discovered no breeding 
places of these pests sufficient to account for their prevalence at cer¬ 
tain seasons of the year. Hydraulic fills, composed of spoil pumped 
from the canal or the sea, dry and crack during subsequent dry sea¬ 
sons and present most favorable breeding places for Aedes taenio- 
rhynchus when the early rains of May and June fill the m 3 rriads of 
deep fissures with brackish water. A hydraulic fill in such condition 
may furnish a near-by community with vast hordes of these most 
irritating mosquitoes. Fortunately, control of the fills is made fairly 
simple by the cooperation of the dredging division. This division 
in recent years has been most painstaking in placing the dredged 
material at a proper grade and in furnishing sufficient outlets for 
the surface water to pass through the dikes. Each year, near the end 
of the dry season, the fills are inspected by the health department 
and, if found so extensively cracked as to furnish favorable places 
for the breeding of Aede» taemorhynchxts, the dredging division 
pumps onto the surface enough water and mud to fill the crevices. 
This procedure, together with some superficial ditching, usually 
proves sufficient to take care of the situation until another dry season. 
If no more mud is pumped on than is needed to fill the cracks, the 
surface does not fissure so badly, if at all, during the succeeding dry 
season; but if a thick layer of new mud is added, the fissured condi' 
tion repeats itself in the following period of drying. If no mud is 
pumped onto the broken surface of the fill, the fissures persist at 
lessening depths for several years (especially in oozy material lack¬ 
ing sand), but they finally become obliterated by scouring action of 
the rains, and then the control problem becomes one of less difficulty. 

“ The genus Mamoma, of which the species titiUam is the most 
common, has enormous breeding areas in the water lettuce {Pistia) 
and floating sedge-grass islands of the more remote parts of Gatun 
Lake. In the quiet inlets of Miraflores Lake the breeding of M. 
tUUlam in the roots of Pistia is apparently controlled by the oiling 
that is done there at 10-day intervals; at least, frequent search does 
not discover the larvae among the Pistia so treated. The surface film 
of oil must interfere with the breeding cycle at some stage, but 
whether with the laying of the eggs, with the eggs themselves, or 
with the developing larvae we do not know. TitUlans is frequently 
encoqntered in the cities, far from any possible breeding place, and 
104077—28-19 
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at times nearly equals the ubiquitous Aedes taeniorhynohus in num¬ 
bers. Afansonia is present throughout most of the year, except Uiat 
the dry-season winds reduce its prevalence, but Aedes taeniorhynchus 
is generally a nuisance only during the early weeks of the rainy 
season.” 


A CASE 07 BMAIX70Z AT THE UNITED STATES NATAL TKAININO STATION, 

SAN DIEGO, CALIF. 

By John B. Kaufman, Captain, Medical Corps, United States Nary 

A seaman, second class, with a temperature of 101 ** F. and witii 
vague abdominal ^mptoms reported at the main dispensary. United 
States Training Station, San Diego, Calif., during sick call on the 
morning of February 15, 1928, for treatment. A physical examina¬ 
tion by a medical officer at that time failed to disclose symptoms or 
signs other than those suggestive of constipation. He was accord¬ 
ingly admitted for observation and given a low enema, which was 
followed by excellent results. The next morning his temperature 
was normal and, as he appeared and felt well, he was restored to 
duty. 

On the morning of February 20, or five days later, he again re¬ 
ported at morning sick call presenting mild const^itutional symptoms 
and a rash which was considered typical of smallpox. The distri¬ 
bution of the rash was general and consisted of scattered discrete 
lesions. According to the patient's accepted statement all the lesions 
had appeared simultaneously. It was found upon questiouing that 
he had pains in the back of the neck but none in the dorsal or lumbar 
region. He was vague in his answers r^arding nausea but stated 
definitely that he had not vomited. A diagnosis of smallpox was 
made and the patient was immediately placed in the isolation tent. 
He was transferred to the city quarantine hospital, San Diego, 
Calif., within three hours after admission. 

The patient was received at the station as a recruit from Omaha, 
Nebr., on October 8, 1927. His health record indicated that he 
had been vaccinated against smallpox on October 8, 1927, and the 
result recorded as a failure. He was revaccinated on October 14, 
1927. After the second vaccination a red areola appeared about 
the site of the inoculation and later a small scab formed. This was 
interpreted as a primary reaction and an entry made to that effect 
in his health record by the medical officer. 

Further questioning revealed the fact, supported by the station 
records, that the patient had been granted leave to take effect on 
January 20, 1928, and that he had returned to the station on Feb¬ 
ruary 12,1928, or before his leave had expired. He also stated that 
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while returning to San Diego by train from his home in Atlantic, 
Iowa, a woman passenger occupying a near-by seat in the same coach, 
in which he was riding was removed from the train at Kansas Gity^ 
Mo., and transferred to a local hospital. She was broken out ” at 
the time and the patient was told later that she had smallpox. This 
occurrence was elicited after he was admitted with smallpox as ho 
failed to report the incident upon his return to the training station, 
from leave. 

Information was obtained from three associates who worked with 
him in the personnel office to the effect that the patient in explain^ 
ing his early return from leave stated he had found it necessary to 
return before his leave was up to avoid quarantine, as a brother had 
developed smallpox. He also stated that the physician in his home 
town had “ fiunigated,” not vaccinated, him so he could return. 

Acting upon this information, a letter was addressed to the health 
officer, Atlantic, Iowa, requesting information. A reply was received 
from the local physician in attei^ance stating that the youngest 
brother had developed smallpox on February 1, but that the patient 
had not been sufficiently near his brother at any time to have been 
effectively exposed and had left the house the same day. 

While it can not be definitely stated that a case of smallpox did 
not occur in the same coach of'the train in which the patient was 
returning, the probability is that he contracted the disease from his 
brother while at home on leave. The date of the onset of ^mptoms 
and the period of incubation would seem to substantiate this view. 
There was no evidence upon his return to the station to show that 
he had been recently vaccinated. 

Upon further investigation it was found that the patient had 
been assigned billets in two different tents after his return from 
leave and that be was in contact with many of his shipmates in 
going to and from his tent. He was in close contact constantly 
during working hours with his associates in the personnel office and 
had mingled at mess, moving-picture entertainments, on liberty, and 
otherwise, with a large number of the personnel. As it was prob¬ 
able that the eruption was present for at least one day prior to his 
reporting for treatment at the dispensary, the possibility of other 
cases developing was sufficient to cause considerable apprehension. 

Recommendations were made to the commanding officer, therefore, 
08 soon as the diagnosis of smallpox was definitely decided upon, 
that the entire naval and civilian personnel of the station be vac¬ 
cinated. This recommendation was immediately approved and an 
emergency requisition for vaccine virus was sent by telegram to 
the Naval Medical Supply Depot, Mare Island, Calif. In the mean- 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



762 


DIVISION OF PREVENTIVE MEDICINE 


Vol. XXVI 


time all the available vaccine virus was secured from naval activi¬ 
ties in the vicinity. 

On February 20, the day on which the case of smallpox was 
admitted, vaccination of all the personnel of the station was started. 
This was continued until all persons were believed to have been 
* protected. 

The total number vaccinated, together with the results observed, 
are given in the following table: 


Total number 

Vaccina¬ 

tions 

Primary 

reactions 

1 

Immun- i 
ity reac¬ 
tions 

Failures 

1 

Previous 

scar 

No scar 

History 
of small- 
pox 

First inoculation. 

2.003 

295 

■ 

472 

1.064 

90 

467 

1.856 

87 

67 

Second inoculation_ _ 

61 

1 144 

Third inoculation_ _ 

45 1 
11 

4 

9 

32 




Fourth inoculation 

0 

0 

11 

! 



! 


i 



1 locludes those with a history of smallpox. 


It will be noted that 67 men gave a histoiy of smallpox. An 
examination of their health records, however, showed that such an 
entry had been made in but a few instances. It is possible that some 
of these men wished to avoid vaccination by this practice, as a num¬ 
ber of them developed primary reactions. Consequently those men 
who stated that they had had smallpox were instructed to obtain 
letters from the proper authorities at the places where they were 
treated for this disease. When this data is received appropriate 
entries will be made in the records of the men concerned. 

For the protection of the local communities, general liberty for 
the personnel was stopped immediately after the case of smallpox 
was detected and permission to leave the station granted only to 
those men who were at once revaccinated and, in addition, presented 
good scars. Later, liberty was extended to include those in whom 
primary, immediate, or immune reactions could be demonstrated or 
to those having health records in which a definite history of smallpox 
was noted. 

All persons who were known to have been in close association with 
the patient since his return from leave were carefully watched. 
Tliis group included 21 men in the personnel office, certain tent- 
mates in the two tents that he had occupied on separate occasions, 
and all men who had been in the sick bay when he was admitted and 
treated for constipation. These men were inspected twice daily and 
no liberty granted except for those who were believed to be immune. 
Those without scars and who gave negative reactions upon revac- 
cination were isolated in one of the cubicles at the rear of the dis¬ 
pensary until the full period of incubation had passed. Up to 
March 15, no other cases of smallpox have developed. 
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The contrast in the results obtained with the vaccines used in 
immunizing the personnel was notable. In approximately the first 
800 vaccinations the virus employed consisted of that on hand at the 
station and that borrowed from the marine base and the naval 
hospital. This vaccine was received on January 20, 1928, and used 
before the date of expiration marked on the packages. It is the 
practice at the station to keep cowpox virus continuously in the ice 
box and it is presumed that the borrowed vaccine was preserved 
under similar conditions. 

When about an equal number of persons had been vaccinated 
with fresh vaccine, received in response to our telegraphic request 
from laboratories near San Francisco, Calif., the greater percentage 
of positive and immune reactions observed became the subject of 
considerable comment. It would appear that the potency of vac¬ 
cine virus is greatly reduced even after one month’s continuous 
storage at ice-box temperatures. A frequent supply of small 
quantities of fresh virus from the nearest available laboratory should 
therefore be productive of a larger percentage of positive reactions 
and a higher degree of immunity among those vaccinated. 

Comment .—^There is no data at hand to indicate the severity of 
the attack of smallpox experienced by the patient’s brother, but it 
possibly was of the same mild type as that which occurred at the 
naval training station, San Diego, Calif. There is also the possi¬ 
bility that sufficient immunity resulted from the vaccination received 
at the training station to protect him from a more severe attack. 
As Leake points out, practically perfect protection can be given in 
the case of an individual capable of responding, by the mildest sort 
of vaccination, if repeated frequently enough. An occasional case 
of smallpox may occur in spite of recent vaccination but the disease 
will not spread if all members of a population group have been 
properly immunized. 

The conclusion reached by Leake, of the United States Public 
Health Service, is th^ recent successful vaccinations with a potent 
virus is a certain protection in case of subsequent exposure to small¬ 
pox in nearly every instance. The expression, successful vaccina¬ 
tion in this sense includes the reaction of immunity, all forms of 
accelerated reactions, and the primary take. 

Vaccine virus when it leaves the manufacturer is presumably 
potent. At ordinary room temperature it probably will not retain 
its potency for more than 7 days. IVhen kept at the usual ice-box 
temperature of 40° F. it has been found to be potent for about 
three months. When kept at a temperature below 32° F. it will 
remain fully potent for at least a year. In fact, some samples of 
vaccine that have been kept continuously at temperatures consider- 
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ably below 32° F. have been found fully potent after nearly three 
years’ storage. 

All of the largest and many of the smaller types of naval vessels 
have an ice machine of some type or other and refrigeration spaces 
that are habitually kept at a temperature of 32° F. or below. It 
is therefore recommended that medical officers store vaccine virus 
continuously in the cold-storage space of the ship or station from 
the time it is received untU used. When this is not practical it 
should be placed in a water-tight container and kept continuously 
in the ice chamber of a refrigerator, preferably surrounded by ice. 
Merely placing it in a refrigerator is not sufficient. 

The following criterion of potency is suggested by John F. Force, 
■special expert, and James P. Leake, surgeon. United States Public 
Health Service. A smallpox vaccine of high potency, when diluted 
1:1,000, should produce a confluent eruption on from 90 to 100 
per cent of the vaccinated area on the back of a rabbit, and when 
'diluted 1:3,000 the decrease in confluence should not be over 20 
per cent. A vaccine satisfying this criterion should produce, in all 
previously unvaccinated human subjects, a circular vesicle measur¬ 
ing at least 7 millimeters in diameter on the seventh day when 
applied, undiluted, to a circle of the exposed derma measuring 2 
millimeters in diameter. 


EXPLODING SOME NARCOTIC THEORIES 

The following article by Dr. Carleton Simon, entitled “ Exploding 
some narcotic theories,” is reprinted from the Police Journal for 
November, 1927: 

“ The use of drugs, whether grown out of the earth of the product 
of the laboratory, which have among their various properties the 
power to enslave the soul, the mind, and the body, is a subject worthy 
of special study. It is particularly of far-reaching importance when 
such substances not only deleteriously influenqp human behavior but 
also in their spread become a danger to humanity and to civilization. 

“ In the United States the shackles of this modern curse have held 
many hundreds of thousands of beings in bondage. Of this large 
number many have valiantly found their way back toward freedom 
and thousands are still held in slavery that dominates every waking 
and sleeping moment. 

“The contributing causes for such addiction are very numerous, 
the chief avenue being through the underworld, which is composed 
so largely of poorly mentally equipped or physically defective types 
Every angle of the narcotic menace is a problem that can not be dis¬ 
pelled lightly with a ready solution or met with any general remedy. 
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Although society protects itself as much as possible with the enact- 
ment and the enforcement of various laws that aim to limit the use, 
the sale, and the production of narcotics, these are being constuitly 
circumvented, because the great urge that demands relief must be 
satisfied at any cost. No addict fears the law, especially when his 
habit consumes him with irresistible and unceasing demands. He 
must obtain his drug at any cost. 

“ The great broad division into which we can divide the narcotic 
problem is the demand and the supply. If there was no demand 
there would be no supply. If we curtail the demand the supply 
would automatically shrink. 

‘*The first important step in the solution of this problem is to 
charitably help the suffering addict, to cure him of his addiction. 
Drug ad^cts, however, hate to face the firing line of a cure because 
of their deep-rooted aversion to pain. Again, others have assumed 
that their addiction is incurable because the greater number of addicts 
have tried various so-called cures and gone back again to their dope. 
In fact, the large number of our drug addicts to-day are recidivists 
■or those that have been partially off their drug and gone back again. 
This backsliding is largely due to the faulty methods employed in 
most of our public institutions. It is very easy to take a drug addict 
off his dope without inflicting suffering upon him but the real problem 
is to keep him off of it. Many of our institutions send out men and 
women after a few weeks’ treatment and it is no wonder that they go 
back. Everyone knows that after a serious operation or a grave 
illness it takes months of convalescence to bring back a patient to 
iull health and this same theory or fact should be applied to the treat¬ 
ment of addicts. To remove the memory association of the habit 
and to establish a general physical balance requires a great length 
of time. Because of this incontrovertible knowledge we have always 
contended that the great truth about any permanent cure of the 
addict and his redemption consisted not so much in taking him off his 
narcotic but in rehabilitation of his spiritual self, in the gradual 
recovery of his mental viewpoint, and in the proper readjustment of 
his various bodily functions. This all takes long periods of time and 
any cure that promises to perform miracles, such as an immediate 
cure for a habit that has become deeply grooved throughout almost 
all of the various organs, such a promise is utterly false and futile. 
Because of this we have always taken the attitude that every State 
should have addict colonies where proper convalescence is possible. 
To continue to send addicts away several times a year is a highly 
expensive and foolish procedure and as soon as this is recognized 
by our various municipalities and a saner policy adopted then only 
will we be able to accomplish something definite and lasting. Short 
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cures are absolutely of no value. In the establishment of colonies 
suitable vocational training may be secured. This is important as it 
occupies the mind and an honest trade can be taught to many. This 
holds true particularly of the underworld addicts who have not had 
a right start in life and have been living upon their wits, seeking 
pleasure and self-indulgence. 

great deal of hysteria, misinformation, misstatements, and 
gross exaggeration has done harm in the proper presentation of 
logical solutions of the very many angles of the narcotic problmn. 
Startling and wholly unsupportable statements have been made in 
reference to this subject with indifference and disregard of the truth 
merely to support propaganda in which certain individuals were 
^gaged or financially interested. 

“Again, because of insufficient or inaccurate knowledge many laws 
have been framed and enacted which have at various times em¬ 
barrassed and annoyed physicians, dentists, and pharmacists en¬ 
gaged in alleviating human suffering. This has been due to the 
wide belief that the large amount of addiction was due to the 
physician in the giving of narcotics and in preparations sold by 
pharmacists. As a matter of fact, the records of the New York 
police department shows that in approximately some 15,000 arrests 
during a period of six years only 2 per cent could credit their 
addiction to medical reasons. 

“ Similar dishonest or untrue statements have been spread broad¬ 
cast throughout the country that many school children were drug 
addicts. People have been told that the narcotics were offered in 
candy and that street traffickers lay in wait for the childr^ as they 
came out of school. This is all pure ‘ bunk ’ for propaganda purposes. 

“ In the records of over 23 nations, 300 cities of the United States, 
and in the records of the department of education of the city of New 
York there is not a single instance on file where a school child was 
an addict, in spite of the fact that there are registered in the edu¬ 
cational department of this city about a million school children 
of all grades. Many cases quoted as being school children addicts 
were investigated, and in no instance was there found a single 
authentic case. This entire country has been combed over, as it 
were, in order to locate a single genuine case, and every report has 
been investigated. School-children addicts are a myth, and parents 
need have no fear. School children have no money to make them 
targets for the narcotic trafficker, for it must be remembered that 
to satisfy the daily dosage of an addict means an average of at 
least $2 daily. Upon the other hand, our school system has reached 
such an advanced state with efficient and conscientious supervision 
that such addiction would be immediately discovered. 
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“An evil such as this can not be combatted by untruths, for it 
besets this problem with additional burdens and sidetracks the best 
efforts of those familiar with it. 

“ Innumerable and individual problems can be solved. All addicts 
are not criminals, yet many criminals are addicts. Because of this 
phase the subject of addiction is of particular interest to police de¬ 
partments. In a short talk such as this the mere surface of this entire 
question can only be touched. 

“ I can not let this opportunity pass without also challenging the 
statement so frequently heard that there were millions—^yes; one 
recent statement read 4,000,000—addicts in the United States, when 
definite and authoritative figures show that we have in fact about 
200,000. This lesser number is a sufficiently large army and is in 
general composed of old addicts, for statistics of arrests prove that 
there are few beginners or new recruits and that those arrested show 
an ever-increasing age peak. The greater number of those arrested 
are about 30 years of age, whereas formerly this general age was 
lower. 

“The problem that continually faces police departments, and, I 
might add, the crux of the entire situation, lies in the fact that almost 
every addict coming under their official notice has been a number of 
times apprehended by them. It is simply a continued repetition. 
The records of police identification bureaus prove this very signifi¬ 
cant truth. Because of this fact brought home so frequently and 
apparently lost sight of by those who have the solution of this 
problem at heart, it becomes imperative that the greatest lasting and 
most certain benefits will result in a policy that will take the addicts 
off of our streets and place them into institutions for a sufficient 
length of time to insure a permanent cure. 

“ This can not be stressed too much, for it is the chronic and so- 
called confirmed addict that are the customers of the street narcotic 
trafficker. These old users know the ropes and are in turn known 
to those rats of the underworld who sell dope. 

“If we but accept this knowledge and proceed from this basis 
that the large number of our present addicts have had from 1 to 
30 so-called cures and are back-sliders, or to put it possibly more 
charitably, have never been cured, a new attitude toward this sub¬ 
ject would be created. With this pres^tation fixed, it obviously 
becomes clearer why the peak has advanced. The arrest sheets of 
every police department, though giving in some instances a large 
number of arrests, nevertheless, when simmered down, show that 
the addicts arrested are not as numerous as arrest figures might tend 
to prove, but that this number is composed largely in duplication 
in the arrests of the same individuals. 
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“According to certain legal decisions, the Federal law-enforcing 
agencies have no jurisdiction over the addict, their chief aim being 
the apprehension of the drug smuggler and the control of the 
sources of supply. The care of the addict therefore becomes a 
State duty, a problem that must be ^mpathetically but firmly 
solved in the interest of the addict and of the public.” 


AN OUTBBBAZ OF FOOD FOlSONINa ON BOABD THE V. S. S. “ COLOBADO ” 
ATTBIBUTED TO EASE. NOT INYESTIOATED 

An outbreak of food poisoning of mild type occurred on board the 
U. S. S. Colorado on the morning of June 28, 1927, following break¬ 
fast, at which beef hash on French toast had been served. The ship 
left New York, N. Y., on June 16,1927, passed through the Panama 
Canal on Jime 23, 1927, and at the time of the outbreak was in the 
Pacific Ocean under tropical conditions en route to San Pedro, Calif. 

About 150 persons, or approximately 10 per cent of the crew, were 
affected, all of whom ate in the general mess and gave a history of 
having eaten beef hash for breakfast. The same food had been 
served to the entire crew, but no others developed symptoms of food 
poisoning. 

The first indication of illness among the crew occurred about 10.30 
a. m., or about three and one-half hours after breakfast, when patients 
with abdominal symptoms reported at the sick bay for treatment. 
All patients were affected at about the same time. They were seen 
by the medical officer soon after the onset of symptoms, which was 
sudden and accompanied by cramps in the abdomen. 

In nearly all cases nausea and vomiting occurred, lasting over a 
period of from two to three hours. In most cases a mild diarrhea 
followed in about five hours. The stools were loose and serous in 
character, containing small amounts of mucus but no blood. Most 
patients had severe colicky pains for several hours, but no abdominal 
distention was noted. Chilly sensations were experienced by prac¬ 
tically all of the patients at the onset of symptoms. Temperatures 
varying from normal to 100° F. lasted from five to six hours and 
then returned to normal. 

Upon physical examination the patients appeared pale with face 
bathed in cold perspiration. This pallor, however, alternated with 
fiushing of the face. No eruption was noted in any case; the skin 
in general was cold and clammy. There were no disturbances of 
reflexes. The pulse, as a rule, was rapid while symptoms persisted. 
The blood pressure was not taken. Respiration was normal and 
examination of the chest negative. Most of the patients had in¬ 
creased salivary secretion, but no bitter taste was noticed. 
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In general, there was slight prostration, sudden in its onset, but 
it was not a prominent symptom in any case. Many of the patients 
had mild frontal headache. None had muscular soreness or cramps. 

No white blood counts or blood cultures were made, nor were 
bacteriological examinations made of the vomitus or stools. It was 
reported that small amounts of the suspected hash were inspected^ 
but there was no conclusive evidence, as might be expected, from such 
a casual examination, that the meat was unfit for human consump¬ 
tion. The symptoms were mild, and, following eliminative treat¬ 
ment, all patients returned to duty the next morning. 

The menus served on June 26 and 27 and for breakfast on the 
28th of June were as follows: 


BBBAKFAST 

Fresh fruit. 

Boiled rice. 

Milk and sugar. 

Fried luncheon meat 
Pan gravy. 

Cottage fried potatoes. 
Bread, butter, and coffee. 


BBEAKFAST 

Pinned prunes. 

RoUed oats. 

Milk and sugar. 

Fried plain omelette. 
Fried SC bacon. 

Hash brown potatoes. 
Bread, butter, and coffee. 


Sunday, June 26, 1927 
DINNSa 

Cream potato soup. 

Roast loin of pork. 
Brown gravy dressing. 
Mashed potatoes. 
Asparagus cream sauce. 
Apricot pie. 

Crackers. 

Bread and coffee. 

Monday, June 27, 1927 

DININBB 

Rice tomato soup. 

Pot roaet beef, 

Brow*n gravy. 

Boiled peeled potatoes. 
Boiled string beans. 
Baked bread custard pud¬ 
ding, vanilla sauce. 
Bread and coffee. 


BUPPSB 

Cold sliced meats. 
Sliced cheese. 
Potato salad. 
French dressing. 
Plain boiled beans. 
Sweet sliced pickle. 
Fresh fruit. 
Applesauce. 

Bread and cocoa. 


SUFFEB 

Baked railroad hash. 
Stewed tomatoes. 
Baked macaroni and 
cheese. 

Fresh fruit. 

Bread, butter, and tea. 


Tuesday, June 28, 1927 

Bbkaktabt. —Fresh fruit; freeh fried meat hash; tomato sauce (catsup); 
French toast; table simp; bread, butter, and coffee. 

Inspection of the galley revealed nothing unusual. Physical 
examination and questioning of the conunissary steward, cooks, and 
others engaged in the handling, cooking, and serving of food, indi¬ 
cated that they were in good health. No history of recent intestinal 
disorder was elicited. 

As the s 3 rmptoins appeared from three to four hours after break¬ 
fast and as all those affected had eaten hash at this meal, beef used 
in making the hash was thought to be the causative factor. The beef 
was purchased on Navy contract in New York City, was inspected at 
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the time of delivery on board, and was apparently in excellent con¬ 
dition. It was immediately placed in the ship’s cold storage where 
it was kept at a temperature of about 25° F. The meat, which was 
found to be frozen solid at the time, was removed from the cold 
storage during the afternoon of June 26 and suspended from hooks 
in the butcher shop to thaw out. 

It was first cooked on the morning of June 27 and was apparently 
in excellent condition when served in the form of pot roast at the 
noon meal. Some of the same meat was used to make “railroad 
hash” for the evening meal. The left-over meat from these two 
meals was made into a hash which was placed in cold storage frcun 
the evening of June 27 until 3 o’clock on the following morning 
when it was removed, cooked, and served to the crew on French toast 
for breakfast. In preparing the hash the meat was handled by the 
cooks and messmen none of whom showed symptoms of intestinal 
disorder. 

It was believed that the meat probably became infected during 
the handling incident to the preparation of the hash and that incuba¬ 
tion occurred during the period of several hours that it was exposed 
to a relatively high temperature in the galley before being returned 
to cold storage. The ship at this time was off the west coast of 
southern Mexico where the air was very hot and sultry. 

The sudden onset and rapid disappearance of symptoms suggest 
that a preformed, heat-resisting toxin was responsible and that actual 
infection did not take place. It also appears that the hash was 
exposed for several hours to a temperature favorable for bacterial 
growth. A number of bacilli of the meat-poisoning group, especially 
those resembling the Bacillus of Gartner are known to contain an 
endotoxin resistant to heat. It is therefore possible that sufficient 
endoto3^in was present to produce symptoms in these cases, and that 
the infecting microorganisms were killed during the cooking. 


SMALL OXrXBKEAK OF FOOD POISONING AT THE UNITED STATES NAVAL 

STATION, OLONOAFO, F. I., ATTEIBUTED TO CANNED VIENNA SAUSAGE 

A small outbreak of food poisoning presumably resulting from 
contamination of canned Vienna sausage with bacilli of the meat¬ 
poisoning group occurred on May 27, 1927, among members of a 
marine expeditionary force stationed temporarily at Olongapo, P. I. 

About two houre after the noon meal patients began to report at 
the dispensary with gastrointestinal symptoms. Other patients 
arrived during the afternoon and evening until midnight when the 
last patient reported. Of a total strength of 1,468 men but 49 were 
affected. 
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The s 3 anptoms developed from about 2 to 12 hours after eating 
the suspected food and consisted of nausea, vomiting, severe abdomi¬ 
nal cramps, and diarrhea. None of the patients were sufficiently 
ill to require admission to the sick list and all of them were ready 
for duty the following morning. The treatment given consisted of 
60 c. c. of ca^or oil followed by 4 c. c. of paregoric. 

The menu of the noon meal served on May 27 was as follows: 


Vienna sausages, canned. 
Canned corn. 

Canned sauerkraut. 
Canned string beans. 


Potatoes. 

Pudding. 

Bread and butter. 


An investigation, started immediately upon the appearance of a 
sufficient number of patients to suspect an outbreak of food poison¬ 
ing, revealed the fact that all those who became ill had eaten Vienna 
sausages during the noon meal. Most of the patients also stated 
that in their opinion the sausages had a peculiar taste. 

Samples of the food could not be secured for examination, but 
samples of the sto<rfs were obtained from ^veral of tlie patients and 
sent to the laboratory of the United States Naval Hospital, Canacao, 
P. I., for culture purposes. 

A copy of the sanitary regulations placed in effect immediately 
after the outbreak is as follows: 


1. The following sanitary regulations are published for the information and 
guidance of this command. 

2. Commanding officers of aU grades are responsible for the policing and 
sanitary condition of the area and boundaries of areas occupied by their 
cc»nunands. 

3. All matters pertaining to sanitation shall be referred to the regimental 
surgeon and his recommendation upon approval by the regimental commander 
shall be carried out. 

4. Hall. —(a) The mess officer will be held responsible for the cleanli¬ 
ness of the galley and mess hall and the grounds surrounding the same. 

(6) Personnel .—Cooks and messmen shall be re<iuired to report to the 
dispensar^^ on the 1st and 15th day of each month for inspection. They shall 
be required to bathe at least once daily, to thoroughly wash their hands fre¬ 
quently, and especially before handling food, and to ke<^p their finger nails 
clean and trimmed. 

5. Food.—( a) The utmost care shall be exercised in the handling of foods 
whether fresh or canned. All food not served fresh shall be ihorougMy cooke<l. 

(b) Fresh vegetables and fruits shall be dipped in boiling water for a period 
of at least 10 seconds before being served. 

(o) Cleavei*s, hatchets, or other instruments used for oi>ening cans shall be 
washed and dipped in boiling water before being used for this purpose. 

(d) Cans which are ** blown ” or are at all suspicious shall be discarded. 

(c) Fresh fish and other sea food shall be kept on ice until Just before 
cooking. Under no circumstances shall foods of this description be kept over 
24 hours before cooking. 
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6. Disposal of Oabbagb. —(a) All garbage shall be placed in containers pro¬ 
vided therefor. Containers shall be kept covered at all times and after the 
contents have been collected they shall be thoroughly washed out with hot 
water. Care shall be exercised that soiling of the ground surrounding garbage 
containers does not occur, this favors fly breeding. 

7. Toilets. — (o) All toilets shall be policed twice daily. Seats shall be 
scrubbed once daily with soap and water. 

8. Bathing. — (a) All men shall be required to bathe at least once daily. 
Attention is invited to the desirability of thorough drying, especially between 
toes, after bathing. Failure to observe this precaution will result in sore feet 

9. Cabs of the Feet.—( a) The importance of well-fltting shoes and socks 
can not be overemphasized. In addition to the instructions contained in the 
memorandum of May 27, 1927, it is directed that on the completion of practice 
marches, company commanders hold a foot inspection, require all men to bathe 
their feet and put on dry socks and shoes. 

10. Mosquito Nirrs.— (a) Due to prevalence of mosquito-bome diseases in 
Olongapo and vicinity all men shall be required to sleep under nets at all 
times. 

11. WATDt.—(a) All water at Olongapo and Maqoinaya is fit for consump¬ 
tion. 

A report received later from tJie laboratory stated that a motile 
gram negative bacillus that did not ferment lactose was isolated from 
the samples submitted. It was identified as the Bacillw enteritidie. 


TWO EHlSBOENCY AIEPLANE AlfBXJLAKCE TRIPS TO CAPE HATTEEA8, H. C. 


By Dean H. Vanci» Lieutenaot Commander, Medical Corps, United States Navy 


An ambulance airplane trip was made from the United States 
Naval Air Station, Naval Operating Base, Hampton Roads, Va. to 
Coast Guard Station No. 182, an isolated post located near Cape 
Hatteras, N. C., on Sunday, December 18, 1927, for an emergency 
surgical case in response to a call for assistance from the Naval 
Radio Station at the cape. 

The station F5-L plane was used, as is usually the case, manned 
by a crew consisting of two pilots, a mechanic, a bow man, and the 
writer. Due to a late start, the latter part of the return flight was 
made after dark. 

The plane was forced to land in the waters of Chesapeake Bay 
near Thimble Shoals light because of motor trouble and the remain¬ 
der of the trip to the air station was accomplished through the slow 
process of “ taxiing ” with the power furnished by one motor, while 
the mechanic and bowman “ dollied ” ship by walking the wings to 
keep a straight course. 

This process took about two hours and the patient, who had an 
attack of acute appendicitis complicated with a six months’ preg¬ 
nancy, was taken to a local hospital, arriving there in comparatively 
good condition. She was delivered of the fetus and later operated 
upon for the removal of the diseased appendix. 
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The writer can not express too highly the admiration he possesses 
for the consummate skill displayed by Chief Aviation Pilots Byrne 
and June in making a successful landing with one motor on a rough 
sea in the dark, and the subsequent voyage to the station without 
damage to the plane or personnel. 

Another ambulance airplane trip was made to Cape Hatteras on 
March 21, 1928, with the station F5-L plane for a patient who was 
in a very dangerous condition due to a terminating pregnancy and 
the lack of proper care. In this case the weather conditions were 
good and the trip was uneventful. The patient was removed, upon 
arrival at the air station, to a local hospital where she arrived in 
good condition and was delivered of twins the following day. 


BLI8TEB BSBTXES OP THE GENUS PAEDEEHS (COLEOFTEBA: 8TA- 
PETXANIDAE) PBE8ENT ON THE ISTHXV8 OP PANANLA 

The following paragraphs were abstracted from the report of the 
health department of the Panama Canal for the calendar year 1926, 
as having an application to naval personnel on duty in the vicinity 
of the Canal Zone: 

“ During the month of March, 1926, there was received here for 
identification a number of insects from Ecuador, accompanied by 
a memorandum stating that, following a period of unusual rainfall 
in that country, these insects had occasionally appeared there in 
large numbers, and that, coincidentally with their presence in a com¬ 
munity, and only then, there would appear a violent epidemic of 
dermatitis, sometimes so severe as to resemble erysipelas. These 
insects were identified as rove-beetles {Ooleoptera: Staphyliiddae) 
and specimens were forwarded to the United States National Museum 
at Washington for further identification. They proved to be a new 
addition to this already numerous family and were named Paederus 
irritana by Doctor Chapin. The disease they cause, known as sea¬ 
sonal h%Mous dermaiitis, and the insects that cause it, have been 
described in European textbooks ^ of tropical diseases, although they 
seem to have been overlooked by American writers. 

“ Since receiving the South American specimens, a similar insect, 
Pcbsderus coVumhinus de Laporte, also known as the cause of out¬ 
breaks similar to the recent ones in Ecuador, has been discovered 
in the Canal Zone. Little is known of its breeding habits, and no 
more than a few specimens of it have been taken here, nor has the 
characteristic dermatitis been recognized here, yet the presence and 
performance of these insects must be borne in mind as a possible 
source of such an outbreak in the Canal Zone in the future.” 


^Castellanl and Chalmers: Manual of Tropical Medldne, third edition, 1919, p. 2204, 
and in The Practice of Medicine in the Tropics (edited by Byam and Archbald). Vol. Ill, 
192S. p. 2420. 
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The article by Doctor Chapin (1926) of the Bureau of Animal 
Industry, United States Department of Agriculture, which was 
referred to in the above extract and which was published in the 
** Sonderabdruck aus Archiv fur Schiffs- und Tropenhygiene, 1926, 
Band &0, S. 369-372, Verlag von Johann Ambrosius Barth, Leipzig,” 
is as follows: 

“ Since 1912, workers in various parts of the world have identified 
certain species of beetles belonging to the genus Paederus in connec¬ 
tion with the occurrence of an acute vesicular dermatitis in man. Da 
Silva (1912) reported Paederm columbirms Lap, as the cause of the 
diseas^ in Brazil. Goeldi (1913) connected two species with the 
disease, one Paederus goeldi Worn, from Rio Purus, Upper Amazon, 
and the other, P. peregrirme Ericlis, from Java. Rodhain and Hous- 
siau (1915) described a vesicular dermatitis which occurs at Leo¬ 
poldville, Belgian Congo, and associated witli it a beetle which was 
afterwards determined by Mr. Howard Notman as Paederus eabaeua 
Erioha. This determination was published by Dr. J. Bequaert 
(1921) in a paper in which he summarized the literature up to that 
date. 

“Sacharov (1916) described a serious outbreak of the disease in 
South Russia, especially in the delta of the Volga and indicated 
Paederm fmcipes Gvfrtis as the causal agent. This same species has 
recently been shown to be the cause of ‘spiderlick’ in India by 
Strickland (1924). Finally, so far as natural outbreaks of the dis¬ 
ease are concerned, P. Crehripwiudatm Epp. is responsible for it in 
Nairobi, British East Africa, according to Ross (1916), and P. amon 
zomcm Sharp is indicated as the causal organism at Manaos, Ama¬ 
zonas, Brazil, by Gordon (1925). 

“ Thus seven already described species of this genus and one which 
is described for the first time in this paper are known to produce a 
dermatitis under field conditions. In the laboratory, Netolitskj’ 
(1911) has used two European species, Paederm limnophUm Eriohe 
and P. gemeUm Kraatz,, and has produced a condition similar to that 
observed by other workers. 

“ The resent epidemic has appeared at the camps of the following 
concerns: California Standard Oil Co., Chanduay; South American 
Gulf Oil Co., Santa Elena; International Petroleum Co., Zapotal. 
These camps are all in the vicinity of Guayaquil, Ecuador, and the 
specimens described below have come from the second of the three 
mentioned. The following statement of the disease is taken from 
the letter of Dr. T. L. Harrison, medical officer to the Anglo- 
Ecuadorian Oil Fields (Ltd.): 

The disease appears suddenly without warning, and a patient wakes in the 
morning to find a hot painful itching of the nose, alae nasi, malar bone areas 
and the areas around the eyes. There may be a marked oedematous condition 
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of the conJnctlTal sacs, in fact in some of the worst cases the eyes hare been 
partially closed and in others totally closed. The rash may extend to the fore¬ 
head in a dear dark red background, with here and there a linear mark like a 
wheal, as if a rough serrated piece of wood had been drawn roughly across the 
fordiead, slightly leaving the corium (sic!) and through the abradons little 
beads of viscous or watery serum exude and later form slight crusts. In severe 
cases it extends to the neck, shoulders, thorax, and abdomen as far as the 
umbilicus. These areas are not confluent but are isolated by healthy areas and 
the wheals may be from a quarter of an indi in length to as long as 7 inches. 
In the vicinity of the nose and on the side of the nose tiny pustules appear, 
varying in size :^m the point of a toothpick to a match head and contain a 
whitish fluid. These pustules may ai^ar anywhere on the body, in the majority 
of cases they have appeared first on the nose, malar areas, eyes, and forehead. 

Sun exposure appears to irritate it, also lacrymation. The disease extends to 
the legs, thighs, and, in several cases, to the scrotum and surrounding parts. 

Fair resuits have been obtained from local application of calomel powder, 
bismuth subnitrate, ydlow oxide of mercury ointment,^ and hot or excessively 
cold boracic fomentations to tbe eyes when the latter are involved. 

“The specimens of the beetle submitted appear to belong to an 
underscribed species which may be known as 

PAEDERITS IRRITANS NO. SPEC. 

“ Black, elytra bluish, or greenish black, antennae with the three 
basal and three apical segments pale and the intermediate segments 
castaneous. Head as broad as long, posterior angles broadly rounded; 
shining with sparse punctation, the punctures variable in size. 
Thorax slightly longer than broad, lateral margins obsolete but indi¬ 
cated by a row of punctures, medial longitudinal field of the disc 
impunctate, lateral fields sparsely set with fine punctures with a few 
coarser ones intermingled. Elytra together three-fourths as broad 
as long, coarsely and rather densely punctured, sparsely set with de¬ 
pressed castaneous hairs. Suture beaded. Scutellum alutaceous. 
Abdominal segments strongly margined, surface alutaceous and 
moderately densely and finely punctured, each puncture giving rise 
to a slender brown hair. Legs piceous, tarsi castaneous. 

“Male: Terminal abdominal tergite broadly rounded, terminal 
stemite with a deep narrow U-shaped notch, the side of the notch 
finely but sharply beaded. 

“Female: Terminal abdominal tergite as in male. Terminal 
stemite tricuspid, the median cusp three times as long as either lateral 
one, slender acuminate. 

“Length: 10 mm. 

“ Locality: Ancon, Santa Elena, St. Elena Peninsula, Ecuador. 

“ Collector: G. H. Sargent. 

“Type: A male from the above locality, U. S. National Museum 
No. 29095. 

“ Paratypes: Five males and 14 females, same data. 

104077—28-^20 
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“ The species appears to be closely related to Paederus omaticomig 
Sharp, which was described from a single male collected at Guaya¬ 
quil. P. omaticamis Shp. is characterized as having the head mod¬ 
erately densely pimctured and the antennae with only the terminal 
segment pale instead of the last three segments pale, as in the pres¬ 
ent species. As the twenty specimens before me differ constantly 
from P. omaticomia Shp. in these points I consider that the form 
deserves specific rank.” 


AN EPIDEXIC OF PLAGUE IN ADEN. ABASIA 

A report received from the American vice consul in charge of the 
United States Consulate, Aden, Arabia, states that plague is present 
in that port in epidemic proportions. The number of cases reported 
during the epidemic to January 31, 1928, was 77, with 33 deaths. 

The report is as follows: ( 

“In spite of the strenuous efforts which are being made by the 
authorities, the epidemic continues imchecked, with a daily increase 
of four or five new cases. The infected area is, however, restricted 
to one section of Steamer Point, and although the number of cases 
reported shows a somewhat disconcerting increase, it may be said 
that the epidemic is still fairly well restricted from a geographical 
point of view. 

“A certain amount of shipping is being deflected from the port 
of Aden at the present time, and it is possible that this will increase * 

if the epidemic is not checked. It is now reported that the authori- , 

ties at Port Sudan intend to detain ships arriving in that port froni^ 

Aden for a period of five days from the date of sailing from Aden. j 

It is not believed, however, that American shipping will be effected 
in any way by measures of this kind, as the usual ports of call for 
American ships, either eastward or westward bound, are at least 
five days distant from Aden. 

“It is possible that if the epidemic continues, the prosperity of i 

the port may be disadvantageously affected, as it is felt that present 
channels of commerce may be shifted to other Red Sea ports, always 
keen to rival the commerce of Aden, and that the new channels of 
commerce may assume a permanent nature.” 

A copy of the notice of port regulations which are being carried 
out in connection with the quarantine service follows: 

“A certain number of cases of bubonic plague ha'V'ing occurred in 
the Steamer Point district of Aden, the port is hereby declared an; 
infected port, and certain restrictions will be imposed on passenger 
and other traffic from the port, in accordance with the rules framed 
under section 6 of the Indian ports act. 
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“ These will include: 

“(a) Medical disinfection prior to embarkation of all passengers 
(cabin or deck) joining the ship at Aden, and of members of the 
crew who join at Aden. 

“(5) Disinfection prior to loading of such merchandise as is, in 
the opinion of the port health officer liable to carry infection; 

“(o) Disinfection of clothing, bedding, etc. of Asiatic or African 
mmnbers of the crew or of deck passengers joining the ship at Aden, 
at the discretion of the port health officer. 

“ Cabin passengers within 24 hours of embarkation should attend 
at the port health office, European General Hospital, Steamer Point, 
between the hours of 12 noon to 2 p. m. for medical inspection, and 
to obtain a pass without which they will not be permitted to embark. 

“Deck passengers should attend at the Abkari Pier, between the 
hours of 9 to 10 a. m. and 4 to 5 p. m. within 12 hours of embarkatimi 
for medical inspection and disinfection of effects where necessary. 

“Deck passengers having been examined and their effects if neces¬ 
sary disinfected will not be permitted to leave the Abkari Pier 
except to embark. 

“To facilitate the embarkaticm of passengers and for medical 
examination of crew, if necessary, all local steamers will be required 
to anchor or moor east of No. 8 buoy and west of No. 13 buoy. 

“ New members of ships’ crews joining at Aden will be medically 
inspected and their effects, if necessary, disinfected before em¬ 
barking, in the same manner as deck passengers. 

“ Port clearances and A. & B. certificates when required for local 
steamers will not be granted until the master of the ship produces 
the bill of health indicating that the necessary requirements have 
been carried out. 

“AU ships, passenger and otherwise, will work in quarantine dur¬ 
ing their stay in port; no passengers will be allowed on shore and no 
persons, other than those necessary for the working of the ships 
and certain routine requirements, will be allowed on board except 
with the special permission of the port health officer.” 


NOTES ON THE COEEECT FEEFAEATION OF FOEH F CAED8 

The attention of all medical officers is directed to the following 
comments regarding the correct preparation of Form F cards: 

The length of service of a patient admitted to the sick list is 
too often reported incorrectly on line 2 of Form F card. When two 
or more F cards are required to cover a case there is many times a 
vast difference in the length of service entered on the several cards. 
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A case in which 10 cards were required from time of original 
admission to the sick list until final disposition had length of service 
entered on but one of the 10 cards correctly. In sequence of dates 
the lengths of service given in months were 97, 1, 1, 97, 76, 76, 129, 
51, 53, 103. Correctly given the figures should have been 97, 97, 
98, 98, 98, 99, 99, 100, 100, 101. 

In case of an officer the length of service on each Form F card 
should be computed from the time of his appointment to the Naval 
Academy, or his appointment as an officer, to the date entered on 
line 7 plus any service he may have had as an enlisted mar in the 
United States Navy or Marine Corps. 

For an enlisted man the length of service on each Foru F card 
should be the total of all previous service in the United States Navy 
and Marine Corps plus the time computed from the date of last 
enlistment to the date entered in line 7. When a man has had 
service in both the United States Navy and the Marine Corps the 
total of both services should be given. Any previous service in the 
United States Army must not be included. 

Change of diagnosis .—Form F cards reporting cases taken up 
from a change of diagnosis must indicate on line 4 by the use of the 
phrase “ Change of diagnosis ” that the case is taken up as such. 

This is in accordance with the instructions contained in paragraph 
3418 (&), line 4, Manual of Medical Department, United States 
Navy, 1927. 

These instructions are in many instances not complied with and 
when this is not done the card is, as a routine matter, coded in the 
bureau as a new case instead of altering a case previously coded, 
thereby causing considerable loss of time in tracing and correcting^ 
the cards when the final check of the cases is made. 


HEALTH OF THE NAVY 

Statistical returns for the first quarter of 1928 gave a low general 
admission rate, 380 per 1,000, as compared with an expected rate of 
632 for the winter months. This decrease in the rate is due to fewer 
admissions for acute infections of the respiratory ssrstem. The 
admission rate for accidental injuries was 33 per 1,000 per annum 
during the quarter. This rate is very low compared to the cor¬ 
responding median rate for the preceding five years, which is 65. 
An explosion of gasoline on board the U. S. Si Whitney^ March 21, 
1928, resulted in the death of 5 men, and landplane accidents caused 
the death of 6 officers and 4 men. 
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An outbreak of acute catarrhal fever appeared at the United 
States naval training station^ Great Lakes, HI., in December, 1927, 
when 136 admissions were reported. There were 192 admissions 
for this disease in January, 112 in February, and 212 in March, 
making a total of 516 for the first quarter of 1928, as compared with 
242 for the last quarter of 1927. Six cases of cerebrospinal fever 
developed at this station during the quarter, 4 of which terminated 
fatally. One case of cerebrospinal fever was reported by the United 
States naval training station, Newport, R. 1., in January and 4 
in February, or a total of 5 for the quarter. 

Contrary to expectancy, the Navy was comparatively free from 
measles during all three months of the quarter. 

One case of smallpox developed at the United States naval train¬ 
ing station, San Diego, Calif. The patient was exposed at his home 
while on leave. No secondary cases were reported by this station. 

Two deaths from rabies occurred at the United States legation 
guard, Peking, China. The men were bitten while administering 
medicine to a sick dog in October, 1927. One patient died on Janu¬ 
ary 3, 1928, or eight days after symptoms appeared, and the other 
patient died on January 9, or five days after admission to the sick 
list. 

Reports from forces afloat indicate that morbidity rates for disease 
and accidents and injuries were much less than expectancy. The 
admission rate for the quarter was 344 per 1,000 per annum, as com¬ 
pared with the corresponding median rate for the preceding five 
years, which is 526. 

The U. S. S. Colorado^ U. S. S. New York, and the U. S. S. Somen, 
of the Battle Fleet, and the U. S. S. Wyoming^ of the Scouting Fleet, 
each reported one case of cerebrospinal fever. The patients from 
the U. S. S. Colorado and U. S. S. Somera died at the United States 
naval hospital, Puget Sound, Wash. 

An outbreak of food poisoning attributed to contaminated meat 
occurred among the men of the Twelfth Regiment, Third Brigade, 
United States Marines, at Tientsin, China. Twenty-four persons 
were affected. Another outbreak of food poisoning occurred on 
board the U. S. S. TrerUon and U. S. S. MHwavkee at Guantanamo 
Bay, Cuba, on February 22, 1928. Contaminated chicken salad, 
which had a “peculiar taste,” served at a smoker on board the 
U. S. S. MUwaukeey at which men from the U. S. S. Trenton were 
present, was suspected as being the causative ageiit. Forty-four 
members of the crew of the U. S. S. Trenton and 38 of the U. S. S. 
MUnomkee were affected. The symptoms in most of the cases were 
mild*. There were no fatalities. 
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Table No. 1. —Summary of morbidity in the United States Navy and Marine 
Corps for the quarter ended March SI, 192S 



Forces 

afloat 

Forces 

ashore 

Marine 
Corps : 

Entire 

Navy 

Average strength..... 

75,703 

38,088 

10,305 

114,601 


All causes: 

Number of admissions. 

6,514 

344.10 

4,376 

448.05 

1,682 

lasoo 

Annual rate per 1,000...... 

346.80 1 

370.80 

Disease only: 

Number of admissions... 

5,855 
300.37 

4,084 

410.00 

1,560 

323.50 

0,030 

Annual rate per 1,000. 

346.64 

Communicable diseases, exclusive of venereal disease: 

Number of admissions........... 

1,886 

00.65 

1,885 

525 

3,771 

Annual rate per 1,000..... 

103.30 

108.28 

131.53 

Venereal disease: 

Number of admissions..... 

2,300 

122.00 

767 

560 

3,076 

Annual rate per 1,000.... 

78.60 

117.35 

107.38 

Injuries: 

Number of admissions.... 

652 

202 

113 

044 

Annual rate per 1,000..... 

34.45 

20.06 

23.30 

3293 

Poisoning: 

Number of admissions... 

7 

0 

0 

7 

Annual rate per 1,000.......-. 

0.37 

0 

0 

a34 






Table No. 2, —Deaths reported, entire Navy, during the quarter ended March SI, 

1928 




Navy 

Marine 

Corps 

Nurse 




Offi¬ 

cers 

Mid¬ 

ship¬ 

men 

Men 

Offi¬ 

cers 

Men 

Corps, 

nurses 

ToUl 

Average strensth __ _ _ 

8,783 

1,482 

84,700 

1,102 

18,203 

480 

114,840 


--- 

Causb: Diseases 








Primary 

Secondary or contributory 








Ab.sc88s: 

Drain. 

None. 



2 




3 

Do. 

Hemorrhage, cerebral. 



1 




1 

Peritonsillar. 

Abscess, lungs.. 



1 




1 

Do. 

Meningitis, cerebral. 



1 




1 

Appendicitis, acute_ 

Do. 

Obstruction, intestinal, from 
paralytic causes. 

Malaria.. 



1 




1 




1 


1 

Do. 

Peritonitis, acute, general. 



_ 

:::::: 


1 

Do... 

Peritonitis, acute, local_ 




1 


1 

Carcinoma, stomach... 

Pneumonia, lobar. 



1 

- 


1 

Cardiac arrhythmia 
fibrillation. 

Cellulitis, right side of 

.do... 




1 


1 

Pneumonia, broncho. 





1 


1 

face and neck. 
Cellulitis, face and neck 
Cerebral hemorrhage... 
Cerebrospinal fever_ 

Septicemia. 



1 




1 

None. 



1 




1 

.do. 



6 


1 


7 

Delirium", alcoholic. 

-..,^do. 




1 


1 

Dysentery, unclassifled. 
Qlioma, brain. 

.....do. 





1 


1 

.do. 



_ 

1.! 

1 


1 

Hernia, internal. 

Obstruction, intestinal, from 
internal causes. 

Encephalitis, acute. 





1 


1 

Influenza. 



1 



1 

1 

Do. 

Endocarditi.s, acute. 

I 


i. 



3 

Do. 

Pneumonia, broncho. 


2 

1. 



2 

Do. 

Pneumonia, lobar__ 



2 




1 

Lymphoma, general_ 

Mastoiditis, acute. 

None.. 

__ 

1 






1 

Meningitis, cerebrospinal_ 





1 


1 

Mastoiditis, chronic.... 

Pneumonia, lobar. 





1 


4 

Measles. 

Pneumonia, broncho. 





4 

• 

1 

Meningitis, cerebral_ 

Meningitis, cerebro* 

None. 



1 




1 

.do. 



1 




1 

spinal. 

Nephritis, chronic. 

.do. 



1 




1 

Do. 

Dilatation, cardiac, acute_ 


. 

1 




1 
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Table No. 2.— reported, entire Ifavy, during the quarter ended March 31, 

1928 —Continued 




Navy 

Marine 

Corps 

1 

Nurse 




Offi¬ 

cers 

Mid¬ 

ship¬ 

men 

Men 

Offi¬ 

cers 

Men 

Corps, 

nurses 

i 

Total 

A vArAire stramrth 

8,783 

1,482 


1,192 

B 

480 

114,840 

—w 


Gauss: Diseases 








Primwry 

Secondary at oontributory 








Otitis, modia, acute- 

Otitis, media, chronic.. 

Meningitis, oerebrosplnal. 



1 


1 


2 

Abscess, brain... 



1 



1 

Obstruction, intestinal, 

Peritonitis, general, acute. 



1 




1 

from external causes. 
Pneumonia, lobar. 

None. 

1 


10 


3 


14 

Rabies. 

_do... 




2 


2 

'Sarcoma, mediastinum. 

Myocarditis, acute. 





1 


1 

43arcoma, thigh and 
lungs. 

SyphUis... 

None.1. 



1 




1 

Purpura hemorrhagica. 



1 



1 

1 

'Teratoma, right hypo- 
chondrium. 
Tuberculosis, chronio 

None.7. 



1 




1 

.do. 


1 

4 




5 

pulmonary. 

Do. 

Pneumonia, lobar.. 



1 




1 

Do. 

Tuberculosis, acute, pneu< 
monic. 

Tuberculosis, intestine_ 



1 




1 

Do. 



1 



. 

1 

Tuberculosis, pulmo- 
na^, acute, general, 
miliary. 

Tuberculosis, left kid- 

Tuberculosisi intestines.! 



1 




1 

i 

Tuberculosis, meninges. 




1 

1 


1 

ney. 









Total for diseases. 


3 

1 

49 


23 


76 






Causes: Injubies and Poisonings 








Bums, multiple, gas 
fumes explodon.1 
Crush, left chest. 

None. 



5 




5 

Fracture, compound, ribs and 
left side. 

None... 



1 




1 

Drowning. 

1 


7 




8 

Electric shock, injuries 

None. 



1 



1 

f^om. 

Fracttue, compound: 
Fibula, left. 

Septicemia. 



1 




1 

SkuU. 

None. 



1 




1 

Do. 

Hemorrhage, cerebral. 



1 




1 

Vertebrae and skull. 

None_. 



1 




1 

Intracranial injury. 

None. 

.i 


3 




3 

Injuries, multiple: 

Extreme. 

None. 



2 




2 

Do. 

Hemorrhage, intraabdominal.. 



1 




1 

Do. 

Psychosis, manic, depressive. _ 

None. 

1 





1 

Landplane crash: 

Drowning.. 

1 


1 




2 

Injuries, ''multiple, 
extreme. 

Rupture, traumatic: 
Liver. 

None... 

5 


1 

4 


10 

None.. 



1 1 



1 

Liver and kidney... 
strangulation, hanging.. 
Do. 

Hemorrhage, intraabdominal.. 



1 




1 

Dementia, precox. 



1 




1 

Psychosis, epilepsy. 



1 




1 

Wound: 

Penetrating— 

AbdomAn_, 

None.. 



1 


1 


2 

Do. 

Peritonitis, acute, general_ 





1 


1 

Abdomen and 

_do_-. 1.7 . 





1 


1 

chest. 

Brain. 

None___ 



1 


2 


3 

Chest. 

None.. 





1 


1 1 

Do. 

Hemorrhage, traumatic, chest. 





1 


1 1 


^ Gasoline explosion on board the XT. S. S. Whitney. 
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ASmSSIOHS FOB IKTITBIES BHD POI80NINO, FIBST QVABTSB, 1988 

The following table, indicating the frequency of occurrence of 
accidental injuries and poisonings in the Navy during the first quar¬ 
ter, 1928, is based upon all Form F cards covering admissions in 
those months which have reached the bureau: 



Admissions, 
January, 
February, 
and March, 
1028 

Admission 
rate per 
100,000 
per annum 

Admission 
rate per 
100,000, 
year 1087 

iKJimixs 




Coimected with work oar drill..... 

565 

1,068 

082 

2,013 

1,821 

1,007 

Occurring within command but not associated with work.) 

282 

Incurred'bn leave or liberty or while absent without leave. 

07 

338 


AH injuries . _ _ ^ _ _ 

044 

3,288 

5,831 


POI80NINO 

Industrial poisoning........... 

2 

7 

37 

Occurring {dthin command but not connected with work. 

0 

0 

104 

Assorted with leave, liberty, or absence without leave. 

4 

14 

35 



Poisoning, all forms..._....... 

6 

21 

1 176 


Total injuries and poisoning. 

050 

1 

3,300 

6,007 



Percentage relationships 



Occurring within command 

Occurring outside 
command*— 
leave, liberty, or 
absent without 
leave 

Connected with 
the performance 
of work, drill, 
etc. 

Not connected 

with work or 
prescribed duty 

1 . _ 


January, 
February, 
and March, 
1028 

Year 

1027 

1 January, 
February, 

1 and March, 
1028 

1 Year 

1 1027 

January, 
February, 
and March, 
1028 

Year 

1027 

Per cent of all injuries.. 

Per cent of poisonings. 

Per cent of total admissions, injury and 
poisoning titles. 

1 

60.8 

33.3 

50.7 

1 

50.0 

21.2 

40.1 

20.0 

0 I 

20.7 

31.2 

50.1 

32.1 

! 

10.3 

66.7 

ia6 

18.8 

10.7 

18.8 


Poisoning by a narcotic drug or by ethyl alcohol is recorded under 
the title “Drug addition,” or “Alcoholism,” as the case may be. 
Such cases are not included in the above figures. 

The following cases, selected from January, February, and March, 
1928, reports, are worthy of notice from the standpoint of accident 
prevention: 

Gasoline hazards .—^An explosion of gasoline fumes in which 1 
man was killed and 1 officer and 11 men were injured occurred on 
board the U. S. S. WMtney, March 21,1928. The cause of the explo¬ 
sion was reported as due to the ignition of vapor from gasoline 
which was leaking from a regular gasoline storage compartment of 
the vessel into an adjacent compartment which was being ventilated 
by a portable electric blower. Sparks from the motor probably 
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caused the vapor to ignite. Four of the injured men subsequently 
died. Reports of the other injuries have not yet been received. 

Gasoline^ ccureleis me of. —^The usual explosion resulted when a 
coxswain attempted to start a fire in the galley range of a destroyer 
with gasoline. He received bums of the back, arm, and chest and 
was treated in a hospital for 82 days. 

GmoUne. — A. can containing rags saturated with gasoline was left 
exposed in the engine room of a destroyer. Bums of the legs and 
arms were received by a fireman when the vapor became ignited. 
He was treated in a hospital 131 days. 

A man was repairing a leak in the gasoline line of an automobile 
truck. He lighted a match and the resulting explosion caused severe 
burns of his hands and wrist. Loss of time, six days. 

A man received severe bums of the hands, face, and feet when 
leaking gasoline in a motor boat was ignited by a lighted cigarette. 
He was transferred to a hospital, where he was treated for 77 days. 

The fumes ignited and caused bums of the face of a fiiarine when 
he lighted a match near an exposed can of gasoline. Loss of time, 
three days. 

While a marine was soldering a leak in a gasoline tank, which had 
previously been washed out with water, the tank exploded. He was 
treated on the sick list for two days for an injury to his eye. 

A man was holding a rag saturated with gasoline in his hand 
when another man standing near by lighted a cigarette. The gaso¬ 
line was ignited and caused a burn of the hand. Loss of time, six 
days. 

A petty officer at an air station carelessly lighted a match while 
he was pouring gasoline into a tank. His trousers were set on fire 
when the fumes ignited. In attempting to put out the fire his hand 
was severely burned. Loss of time, 12 days. 

Gasoline 'poisoning. — K seaman was poisoned by gasoline when he 
swallowed some of the liquid while attempting to siphon it from a 
tank. Loss of time, 12 days. 

A fireman on board a destroyer was poisoned by gasoline fumes 
while cleaning out an improperly ventilated tank. Loss of time, 
three days. 

Hatch-cover hazards. —^An improperly secured ladder gave way 
when a seaman attempted to close the hatch cover, causing a emu- 
pound fracture of the radius when the cover fell on his arm. He 
was injured the last of December. The final result has not yet been 
reported. 

A hatch cover fell, due to a safety device defective from use, while 
a seaman was passing through the hatch. Loss of time, 18 days. 

Hammock hazards. —An apprentice seaman received a fracture 
of a clavicle when he fell from his hammock. It was reported that 
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he was thrown from his hammock, while asleep, by a petty officer. 
He was treated in a hospital for 15 days to the end of the year. The 
final report has not been received in this case. 

Flying 'partide^—Look of eye protection. —^Flying particles be¬ 
came imbedded in a boilermarker’s eye when he was scaling a boiler 
with an air hammer. He was treated on the sick list for 21 days. 

A machinist’s mate received an injury to an eye from a flying piece 
of steel while using an electric drill. Loss of time, six days. 

Another machinist’s mate received an injury to an eye from a 
flying particle while working with an emery wheel. Loss of time, 
seven days. 

These three injuries probably would have been avoided had goggles 
been worn, as required. 

SteamAvne hazarde .—^A machinist’s mate, while working on a 
steam line, was severely burned about the arms, legs, and face when 
the supply valve was accidentally opened by another person. Loss 
of time, 12 days. 

Unsafe practice—StecanAine hazards. — k. fireman received severe 
bums of his body when he removed a valve from a steam line which 
had not been properly drained. He was treated in a hospital 11 days. 

Unsafe pi’octice—FaHare to use safety device. — k seaman working 
with a power joiner without a safety guard, which was available, re¬ 
ceived lacerated wounds of his fingers. Loss of time, one day. 

Unsafe practice—Gleaming machinery im motion. —^An apprentice 
seaman attempted to clean a meat chopper while the blades were 
slowly revolving; result, lacerated wounds of three fingers, with 
three days on the sick list. 

Unsafe practice—Improper stowage of sharp objects. —^While de¬ 
scending a ladder a man stepped upon the sharp edge of a deck 
scraper which had been carelessly left on the deck. He received a 
lacerated wound of his left foot. Loss of time, four days. 

Lack of safety device—Explosion of water gauge.—k water tender 
on board a destroyer received an incised wound of an eye when a 
water gauge not protected by a safety device exploded. Loss of time, 
42 days in hospital. 

Coidess handling of lye.—k ship’s cook engaged in cleaning the 
galley threw the contents of a can of lye into a pot of boiling water. 
He received bums of his face, neck, chest, and arms. Loss of time, 
44 days. 

Fire caused by material probably defective.—k coxswain received 
multiple bums of the face and arms during a fire in a motor boat of a 
battleship. This case was reported as “Cause unknown; material 
probably defective from use.” Further information, although re¬ 
quested, could not be obtained. 
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PREFACE 


The United States Naval Medical Bulletin was first i^ued in 
April, 1907, as a means of supplying medical officers of the United 
States Navy with information regarding the advances which are 
continually being made in the medical sciences, and as a medium for 
the publication of accounts of special researches, observations, or 
experiences of individual medical officers. 

It is the aim of the Bureau of Medicine and Surgery to furnish 
in each issue special articles relating to naval medicine, descriptions 
of suggested devices, clinical notes on interesting cases, editorial com¬ 
ment on current medical literature of special professional inters^ to 
the naval medical officer, reports from various sources, historical 
essays, notes and comments on topics of medical interest, and re¬ 
views or notices of the latest published medical books. 

The bureau extends an invitation to all medical officers to prepare 
and forward, with a view to publication, contributions on subjects of 
interest to naval medical officers. 

In order that each service contributor may receive due credit for 
his efforts in preparing matter for the Bulletin of distinct origi¬ 
nality and special merit, the Surgeon General of the Navy will send 
a letter of commendation to authors of papers of outstanding merit 
and will recommend that copies of such letters be made a part of the 
official records of the officers concerned. 

The bureau does not necessarily undertake to indorse all views or 
opinions which may be expressed in the pages of this publication. 

E. R. Stut, 

Surgeon General United States Nany. 
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NOTICE TO SERVICE CONTRIBUTORS 


Contributions to the BuLunir should be typewritten, double spaced, on plain 
paper, and should have wide margins. Fasteners which will not tear the 
paper when removed should be used. Nothing should be written in the manu¬ 
script which is not intended for publication. For example, addresses, dates, 
etc., not a part of the article, require deletion by the editor. The Bui-LETiif 
endeavors to follow a uniform style in headings and captions, and the editor 
can be spared much time and trouble, and unnecessary changes in manu- 
script can be obviated, if authors will follow In these particulars the practice 
of recent Issues. 

The greatest accuracy and fullness should be employed in all citations, as 
it has sometimes been necessary to decline articles otherwise desirable be¬ 
cause it was impossible for the editor to understand or verify references, 
quotations, etc. The frequency of gross errors in orthc^aphy in many con¬ 
tributions is conclusive evidence that authors often fail to read over their 
manuscripts after they have been typewritten. 

Contributions must be received two months prior to the date of the issue for 
which they are intended. 

The editor is not responsible for the safe return of manuscripts and pictures. 
All materials supplied for illustrations, if not original, should be accompanied 
by a reference to the source and a statement as to whether or not reproduction 
has been authorized. 

The Bulletin intends to print only original articles, translations, in whole 
or in pari, reviews, and reports and notices of Government or departmcfUal 
activities, official announcements, etc. All original contributions are accepted 
on the assumption that they have not appeared previously and are not to be 
reprinted elsewhere without an understanding to that effect. 

VI 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



U. S. NAVAL MEDICAL BULLETIN 


VoL. XXVI OcjTOBia, 1928 


No. 4 


SPECIAL ARTICLES 


SBIATIOHB OP PATHOLOOT TO DEBTZ8TBT' 

By Howard T. Karbnbb, M. D., Cleyeland, Ohio 
Introduction 

In the year 1926 the Carnegie Foundation for the Advancement of 
Teaching published a report by W. J. Gies on “Dental Education 
in the United States and Canada.” This valuable document has 
served to extend interest in the subjects of education and research^ 
in dentistry and to stimulate discussion of both topics. Although 
not the first established, yet the oldest existing medical school in this 
country is that of the Universiy of Pennsylvania, founded in 1765. 
The first dental school was the Baltimore College of Dental Surgery, 
chartered in 1840. Three quarters of a century elapsed between these 
events. Gies attributes the separate establishment of dental schools 
to the “ ignorance, intolerance, and professional vanity ” of the medi¬ 
cal authorities. It would be fruitless to deny the charge, but any im¬ 
plication that such an attitude on the part of the medical profession 
holds true to-day is probably not justified. Mother Science has a 
large family, and two of her children are medicine and dentistry. 
Looking at the family with the background of modern history, medi¬ 
cine can be thought of as the elder brother of dentistry. That perma¬ 
nent peace in any family is essential to its development is open to 
doubt. Struggles and differences, when clarified and settled, open the 
way to progress. The elder brother may assume a superiority due to 
his age and experience, but the younger brother may establish his 
security by endeavor and achievement. The trend of the times and 
the Gies report are resulting in an improvement in dental education 
whose growth can not yet be foreseen. With this goes an expansion 
of dental research which carries great promise for the future. The 
high-grade dentist and the high-grade physician have a mutual 
respect. The modern movement in dental education and research 


‘Frwn the Department of Pathology, Western Reserve University, Cleveland. Ohio. 
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should extend this attitude throughout both professions. It is true 
that oral surgery in all its implications may be regarded as a spe¬ 
cialty of m^icine, but the field is so large that the specialty is almost 
as great as the tree from which it branches. The purpose of this 
communication is not that of a dissertation on differences in educa¬ 
tion and practice but rather an attempt to illustrate the interlocking 
harmony of purpose by an exposition of some of the problems to be 
solved by mutual investigations. Pathology is the science of disease, 
and in this field the two professions can find a common ground for 
attacking many problems. This does not exclude correlation of in¬ 
terests in the more fundamental biological and medical sciences and 
the clinical divisions of both medicine and dentistry. 


Nutritionai. Disturbances 

The influence of nutritional conditions and diseases, and infectious 
systemic diseases, have been extensively studied as they relate to the 
teeth, both as to malformations and susceptibility to local disease. 
The influence of dental and periodontal infections upon infectious 
disease in the viscera has reached the stage of propoganda, which at 
times seems to have been deleterious to progress. The form and 
functions of the oral structures, the chemistry and bacteriology of 
the oral contents and the pathology of lesions in the cavity excite 
great concern. Anatomy and histology, physiology and biochem¬ 
istry, pathology and bacteriology, have reached their highest devel¬ 
opment in the medical schools. The time is obviously ripe for a 
cooperative medical and dental attack upon many problems which 
deal with the mouth as an essential part of the whole organism. 

DigiriciBMGT or vitaiiin o 

The gross effects of rickets on the teeth is well known and all are 
familiar with the notches in the incisors representing the “ small arc 
of a large circle.” It is astonishing, however, that although this 
disease of nutrition has been studied so extensively in recent years, 
comparatively little attention has been paid to those factors which 
must underlie the obvious deformities of the teeth. The deformities 
in the bones have been thoroughly studied and it is apparent that 
the absence of so-called vitamin D and the consequent alteration of 
calcium and phosphate metabolism is the direct cause of these 
deficiencies in bone formation. The vitamin concerned may be 
reduced in quantity or entirely absent, and the resulting changes 
are in a general way proportional to the quantity of this vitamin in 
the diet. The teeth must be subject to dietary influences from ths 
moment of their inception to the time of their complete formatiim. 
The diet of the infant in utero is supplied wholly from the maternal 
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blood stream. It is fairly uniform and, in case the mother’s diet 
is improper, certain substances of the maternal organism may be 
reduced or depleted in order to provide for the infant. After birth 
the milk diet, either human or cow milk or some modification of the 
latter, is usually suitable to the needs of the new bom. As the child 
matures, the likelihood of unsatisfactory dietary conditions 
increases and may be quite apparent before the deciduous teeth 
have reached their full development. At birth the incisors and, to 
a certain extent, the cuspids show an excellent shell of dentine and 
enamel, but the molars are less well developed. Therefore, with the 
increasing chance of dietary deficiency after birth, the molars, both 
first and second, are more subject to alteration on this basis than 
are the incisors and cuspids. Nevertheless, the nutrition supplied by 
the mother during gestation may be inadequate and the incisors be 
definitely affected. Toverud found a lowering of calcium in blood 
and saliva in the latter part of pregnancy and demonstrated in rats 
that deficiency in the diet of calcium and vitamin D results in the 
development in the offspring of teeth of an inferior chemical com¬ 
position. M. MeUanby’s work with puppies has given interesting 
results, which have been correlated to a certain extent with changes 
observed in human infants and children. Deficiencies in vitamin D, 
the “calcifying vitamin,” or antirachitic factor, lead in puppies 
sometimes to grossly visible hypoplasia of the teeth, and practically 
always to microscopic alterations in both dentine and enamel. The 
layer of dentine may be thinner than normal and usually shows 
uncalcified interglobular spaces varying from minute size to collec¬ 
tions of large spaces giving a foamy appearance under the microscope. 
The enamel may be thin and may also show the interglobular spaces, 
but not to the degree exhibited in the dentine. Similar changes are 
found in human deciduous teeth. Of particular interest is the fact 
that where only small amounts of vitamin D are supplied, the addi¬ 
tion of large quantities of cereal, especially oatmeal, to the diet, 
• augments markedly the deleterious effects. That the cereals have in 
themselves a definite anticalcifying influence is not yet established, 
but that they have a bad influence when in combination with 
reduction or absence of the calcifying vitamin is without question, 
for it has been demonstrated not only in animals but also in human 
children. Grieves’s studies with McCollum’s animals would indicate 
that a high calcium diet might in certain measure compensate for 
reduced vitamin D. The influence of these factors upon caries will 
be discussed subsequently. There are other problems that confront 
us. We must have sequential studies of the effects on the deciduous 
teeth. We must know to what extent the studies of deciduous teeth 
are applicable to the permanent teeth. We must learn the exact 
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effect of cereals. We must experiment with diets to determine the 
differential effects upon dentine and enamel. We must observe the 
relations between pulp and dentine and between tooth and periodontal 
structures. It is true that with an adequate diet injuries lead to a 
greater production of secondary dentine than is the case when vitamin 
D is absent, but that fact does not disclose all the features of inter¬ 
stitial cell activities in the process of repair. 

DEndSnCT OF VITAllIN 0 

Another disease, fortunately not so frequent as rickets but never¬ 
theless suflSciently common to cause concern, is scurvy. This disease, 
due to deficiency of water soluble vitamin C, foimd in fresh milk, 
fruits, especially oranges, certain vegetables, notably the potato, 
affects principally infants and children. As with rickets, the bony 
and other alterations have been extensively studied, but the changes 
in the teeth neglected. The hemorrhagic condition of dentulous gums 
is well known but the results of the disease upon the deciduous and 
permanent teeth are as yet obscure. Studies upon the teeth of ex¬ 
perimental animals have been conducted by Hojer, and by Wolbach 
and Howe. These have yielded results of positive value, but the 
work must be regarded as incomplete. Wolbach and Howe studied 
the incisors of scorbutic guinea pigs. Beginning at the apex of the 
tooth, the blood vessels of the pulp near the odontoblasts become 
hyperemic and subsequently the pulp exhibits edema. The odonto¬ 
blasts become smaller and more deeply staining. The odontoblast 
layer becomes detached from the dentine and in the course of a 
short time the separation is marked. Ultimately the entire pulp 
is completely separated from the dentine by a liquid material. Ir¬ 
regular deposits of calcium are observed in the odontogenetic zone 
and also in the pulp. Feeding of orange juice leads promptly to 
reestablishment of activity by the odontoblasts. TJie fluid becomes 
rapidly transformed to new dentine, following the outline of the- 
irregularly shrunken pulp. This naturally produces two layers of 
dentine, probably of greater thickness than would eventuate if the 
growth of the tooth were not interrupted. No indication is given 
as to retrogression in the originally formed dentine, so it must be 
assumed that its nutrition is maintained. It thus seems likely 
that the fluid observed between individual odontoblasts and between 
odontoblast layer and dentine represents a product of these cells 
w’hich under the influence of vitamin C becomes set and organized to 
form dentine. The more extensive work of Hojer and Westin in¬ 
dicates changes in periodontal structures, especially in increased 
porosity of the jaw and also of preformed dentine. The influence 
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of scurvy upon the later make-up of deciduous teeth and upon the 
anlage of the permanent teeth has not been disclosed. Changes ob¬ 
served in the herbivorous guinea pig may or may not be applicable 
to carnivora and omnivora. The processes of repair following in¬ 
jury of the teeth have not been examined. 

OTHER TITAHINS 

The two examples given concerning dietary deficiency—^namely, 
deficiency of vitamin D and vitamin C—show the most extensive 
but yet incomplete studies of these general phenomena as they affect 
the mouth. The influence of deficiency of vitamin A upon epithelium, 
notably of the eye and bronchi, has l^n carefully studied, and it is 
possible that a similar effect upon the enamel organ may be disclosed. 
It is at least conceivable that the antineuritic vitamin may exert an 
effect upon the pulp of the teeth. Growth promoting and other 
vitamins may not be without influence. The particular dietary 
deficiency that seems to be associated with pellagra has a profound 
influence upon the gums leading to inflammation and necrosis. It 
remains to be seen how this is reflected in the periodontal membrane 
and the teeth themselves. 

OTHER DIETABT SUBSTANCES 

Of the other substances in the diet attention might profitably be 
directed to phosphates and salts of calcium, and perhaps other inor¬ 
ganic substances. Halisteresis, or the presumptive removal of cal¬ 
cium from bones already formed, is one of the great problems of the 
pathology of the bones, and probably also of the teeth. The tooth 
is a living structure, with blood and nerve supply and circulation of 
lymph (Fish). As such there is probably a change in content of its 
salts, perhaps with removal and replacement. Bones will not calcify 
properly if the supply of phosphates and Calcium salts is inadequate, 
but we are not informed as to how far the teeth participate in this 
alteration. Under certain conditions, notably in osteomalacia, bones 
become softened by reduction in the amount of calcium and other 
salts. That the same phenomenon occurs in the teeth is still un¬ 
proved, but is a topic of great importance. It concerns not only 
osteomalacia in its outspoken form but also less severe conditions in 
which the body’s supply of calcium is drained, as, for example, in 
pregnancy and following severe operations. If the increasing inci¬ 
dence of dental caries in these states be due to calcium deficiency, 
the correction should be easy; but if not, the supply of salts, anti¬ 
rachitic vitamin, and radiant energy may lead us to a false position 
of security. 
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Diet and Tooth Diseabb 

Leigh’s study of the teeth of ancient American Indians is of partic¬ 
ular interest as regards the influence of the physical character of the 
food upon the permanent teeth. The Sioux, who existed largely rai 
buffalo meat, show little or no attrition, caries, periapical abscess, or 
periodontoclasia. The Zuni, who more nearly approached civilized 
life in the pueblo villages and who had a mixed diet, show extensive 
oaries, numerous periapical abscesses, and severe periodontoclasia. 
The Kentucky Indians and the Arikara, who used grains, ground by 
stone, show marked attrition and periapical lesions due to exposure 
and infection of the pulp. There is a little doubt that the food habits 
had much to do with the lesions found, but it is also probable that 
other environmental conditions may have played a part. The Zuni 
lived in houses, but in a sunny country. The Sioux were nomads. It 
is difficult or impossible to estimate the caloric content of the food 
and the balance of food elements, and our information about vitamin 
content is nil. The same is true of the studies of Heilman upon the 
skulls of Hindus, Australians, American Indians, and Eskimos, al¬ 
though the inference is that the meat diet of the Eskimo reduces the 
incidence of caries. Becent experience with hygiene of the teeth ren¬ 
ders us skeptical as to its influence in determining lesions, and, of 
course, we have no information about the habits of these tribes. The 
formation of the Sioux teeth seems superior to that of the other tribes, 
and perhaps that is of significance in their preservation. Constitu¬ 
tional and dietary factors of early life can not be overlooked. Cer¬ 
tainly the influence of abrasives in the ground meals is of significance 
in attrition, but such a factor plays little or no part in modem civil¬ 
ized life. Leigh’s work with Eskimo skulls is not entirely in harmony 
with that of Heilman, who found 12.5 per cent carious. Leigh found 
only 1 per cent carious, but periapical abscess in 19 per cent due to 
tooth fracture, periodontoclasia, and pulp exposure the result of 
attrition caused presumably by chewing skins. The observation of 
one set of facts does not exclude the significance of other sets of facts, 
and we have much to learn of the influence of the diets of modem 
civilized life upon the teeth. When the information is at hand it 
should be possible to adjust diets so as to care for the needs of the 
body as a whole and at the same time provide for the conservation of 
the teeth. 

Systemic Diseases 

8YFIUU8 

Of the systemic diseases which have an effect upon the teeth, con¬ 
genital syphilis is the outstanding example. The effects of acquired 
syphilis are numerous in the mouth and perhaps secondary effects 
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up<m the teeth may be observed. Such results, however, are due to 
local alterations in the mouth rather than to the virus of syphilis 
per se. In 1857 Jonathan Hutdiinson described the deformity of the 
permanent incisor in congenital syphilis. In contrast to rickets, the 
notch in the cutting edge has been described as the “ large arc of a 
small circle,” and for many years has been regarded as pathogno¬ 
monic. This phenomenon has lost much of its importance with the 
discovery of the Wassermann test. In 1884 cuspal hypoplasia of the 
six-year molar was described by Moon, but this observation, sup¬ 
ported by numerous observers, never attained, in the medical profes¬ 
sion at least, the importance of the Hutchinsonian teeth. The his¬ 
tological characters of the defective teeth were described by Zsig¬ 
mondy in 1893 and correlated with the embryology by Black in 1914. 
Particularly instructive was the study by Karnosh of the relations 
between the defect and the periods in the formation of the teeth. 
He points out that the period of significant effect of congenital 
^philis upon the teeth is during the first year of postnatal life, con¬ 
current with the period of stomatitis, snuffles, and the like. The 
defect is observed in the dentine, and more particularly in the 
enamel. Thus in the incisor there is underdevelopment of all three 
lobes, but especially of the incisal edge of the middle lobe. The 
enamel deposit of the first year is deficient but that of subsequent 
years is about normal. The dentinal hypoplasia also affects the six- 
year molar so that the cusps are poorly developed and close together. 
The prenatal deposit of enamel is good but that of the first year 
deficient and irregular, followed by better subsequent deposit. These 
demonstrations explain the lack of effect upon the deciduous teeth 
and the later permanent teeth. The lesion is not due to calcium 
deficiency or to other observable chemical changes. The questicm 
remains as to whether it is due to the syphilitic virus or to some 
secondary changes in the oral cavity. The child has syphilis long 
before the effects upon the teeth are observed, and usually continues 
to have syphilis thereafter. The visceral effects of syphilis are in 
general the result of delayed retrogression of mesoblastic structures^ 
The effects upon the teeth seem more closely related to epiblast than 
mesoblast. The early postnatal manifestations of syphilis are upon 
the skin and mucous membranes and it may be that the operation of 
the virus in this direction is reflected in the enamel organ. If treat¬ 
ment of congenital syphilis were promptly inaugurated, would the 
effects upon the teeth be reduced or absent? Why, in a tissue com^ 
posed of mesoblast and epiblast, are the effects more manifest upon 
the latter? Do the treponemata actually invade the tooth structure 
or is the effect due to the soluble products of the organism? If 
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stomatitis could be avoided, would the teeth still show deformiti^l 
The problems are numerous and require careful study both in the 
clinic and the laboratory. 

OTHB 8T8TBMI0 DI8CA8E8 

It is ^ell known that transitory illnesses of childhood may leave 
their effects upon the teeth, especially in the form of local areas of 
deficient enamel formation. These may be the various infectious 
diseases of childhood, or nutritional disturbances especially refer¬ 
able to the alimentary canal. What of the more serious diseases 
such as tuberculosis? In adult life there are many diseases, systemic 
in nature, which might be expected to have an effect upon the teeth— 
malignant tumors, tuberculosis, diabetes, nephritis, etc.—but our 
information is at the best scanty. 

BELAITONS of DIPBCT8 TO CaBIE8 

The solution of the problems of dental caries will rest with the 
dentist, the physician, the bacteriologist, and the chemist. The in¬ 
terrelations of the problems call for the utmost in integrated corre¬ 
lated studies. Our purpose at the present time is not to go into the 
question of cause but to discover if nutritional disorders and systemic 
disease play a part in the incidence of caries. M. Mellanby’s studies 
with deciduous teeth throw light on the subject, but require further 
examination in other countries and under other conditions. She 
demonstrated that many teeth are microscopically defective which 
grossly appeared to be normal. In a study of 1,036 deciduous teeth, 

40.3 per cent of those with normal structure were found to be carious; 

63.4 per cent of those with slightly defective structure, 95.7 per 
cent of those with definitely defective structure, 93.6 per cent of 
those with severe defects were found to be carious. The number 
of observations js large and the corresponding factor of error with¬ 
out much significance. It is, therefore, apparent that defective 
structure can be correlated with incidence of caries, and it seems safe 
to assume that these have the relation of cause and effect, as sug¬ 
gested also by the experimental work of Bunting. That this is the 
sole cause even in the cases studied can not be granted until the 
process of caries is better understood. That it is due to deficiency 
of calcium in the teeth is controverted by Fish, who found that 
carious teeth have a normal content of calcium. Among 266 per- 
inanent teeth in Mellanby’s series there was none with normal struc¬ 
ture. Six in 21 with slight defect were carious; 50 of 100 with 
definite defect and 116 of 145 with severe defect were carious. 
The number of observations is small and it is unfortunate that there 
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were no normal controls, but the results confirm the more extensive 
study with deciduous teeth. The summary states that— 

ISlghty-nine per cent of the teeth examined may be said to fit in with the 
gmeral hypothesis that the snsceptibility of a tooth to caries Is directly related 
to its structure, while 11 per cent are against this hypothesis. An examination 
of the seccmdary dentine seen in the sections suggests that 72 per cent of these 
excepti<ms are probably due to the alteration of living teeth after eruption. 

The clinical application was shown in a series of children studied 
over the course of about eight months. On a diet adequate in vitamin 
D and without oatmeal, the average of new carious points in the teeth 
was 1.4, whereas with a diet containing reduced vitamin D and con¬ 
siderable oatmeal, the average of new points was 5.1. This being 
the case, the question remains as to whether the dietary deficiency 
per se or through its influence upon the structure of the teeth was 
responsible for the caries. Stevens’s observations indicate that caries 
of the decidous teeth leads to defective formation of enamel in the 
first permanent molar, but the mechanism is still to be discovered. 
It hardly seems necessary to detail the problems suggested by these 
various facts. How much do the defects incident to systemic disease 
influence caries? And if such an influence be demonstrated, is the 
effect due to the disease or its influence upon the structure of the 
teeth f Ajre the effects upon permanent teeth the same as those upon 
deciduous teeth? If not, what are the reasons for the difference? 
These and other questions indicate the field of exploration, and the 
breadth of the field indicates the necessity for cooperation and mutual 
interest among the explorers. 

Rblations of Disbased Tosth to Oenbbal Hbalth 

There are certain aspects of the relations of diseased teeth to 
general health that are concrete and reasonably well established, 
but there are others which verge on the borders of natural philosophy. 
Recent studies of cancer would make it appear that heredity plays a 
most important part in its incidence. The presence of jagged teeth 
and ill-fitting dentures is certainly associated with the development 
of cancer in the mouth. Throughout the body there are many in¬ 
stances in which prolonged irritation leads to the development of 
malignant disease. Yet it is well known that what appear to be 
equivalent degrees of irritation lead in some instances to cancer, in 
some to benign ulcer, and in some to no observable change. The 
explanation of these variations in reaction is by no means clear. 
Dentists and physicians may well cooperate in cases of cancer in the 
mouth to reach an understanding of the matter and thus agree upon 
an adequate prophylaxis and treatment. To say that the difference 
is due to hereditary factors is not entirely justified in our present 
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state of knowledge, and can not be until there is more extensive 
information concerning heredity in man. Slye’s importmit studies 
on mice are not without contradiction and are certainly not as yet 
applicable to human pathology. The fact that in Simpson’s series of 
cancers of the tongue 60 per cent gave a history of syphilis and 85 
per cent a positive Wassermann test may well be of significance. 
If so, intercurrent disease may play a part in determining whether 
or not the irritation is to result in malignant change. There seems 
to be no other part of the body so favorable as the mouth for a study 
of the interrelation of chronic irritation, heredity, and intercurrent 
disease in the production of cancer. Another problem concerns 
cancer in the rest of the alimentary canal, especially in the esophagus 
and stomach. In both these situations it has been suggested that 
swallowing incompletely masticated food may, in accord with the 
theory of irritation, play a role. We have practically no information 
as to how far malocclusion or periodontoclasia or inadequate dentures 
are associated with cancers below the level of the mouth, either of 
themselves or by their influence upon habits of mastication. 

Micbooboanismb in the Mouth 

The mouth is a moist, generally dark, warm chamber inhabited 
by many microorganisms, principally bacteria. Some of these are- 
pathogenic, but require special conditions for their disease-producing 
activities. Transfer of pneumococci to the lungs and of meningococci 
to the meninges is well established but the mechanism of the process 
not completely understood. The most stsiking example of signifi¬ 
cance of organisms related to the teeth and periodontal structures is 
the connection between the spirochete of Miller and fusiform ba¬ 
cillus of Vincent and gangrene of the lung. These apparently gma- 
biotic organisms occur in periodontoclasia and also about teeth and 
gums which are not the seat of demonstrable disease. They are 
almost constantly found in gangrene of the lungs. Kline found that 
impure cultures of these organisms will produce an abscess-like condi> 
tion when injected into animals, but no gangrene. If, however, at 
the time of injection, the tissues be traumatized so as to provide dead 
material, gangrene promptly supervenes. Examination of the mouth 
of human patients with pulmonary gangrene usually shows severe 
periodontoclasia, and the same types of organisms are found both in 
the lungs and mouth. So far as we know these organisms do not 
occur normally in the lungs. Animals behave in the same way 
toward material from either the mouth or diseased lung. The chain • 
would seem to be as complete as is possible without pure cultures. 
The method of transfer from mouth to lung is not positively known. 
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A fair assumption is that in the presence of an otherwise diseased 
lung the mouth organisms are aspirated and, lodging in deteriorated 
or dead tissue, produce gangrene. 

PUI.P AND PUBIAPIOAI. iNraOTIONB 

There remains the question as to how great a part pulp and peri¬ 
apical infection plays in the development of systemic disease. In¬ 
augurated by Rosenow and studied by Billings, Haden, and many 
others, widespread popularity has been gained by the idea that many 
of our systemic diseases have their origin in oral sepsis. This 
hypothesis depends upon two features, the rapid isolation of strep¬ 
tococci and the presumed elective localization of strains of strepto¬ 
cocci. The isolation of pure cultures of streptococci is attended by 
difficulties known to bacteriologists but often overlooked by others. 
It took many months’ continuous effort to obtain in pure culture the 
streptococcus of scarlatina. The organisms used in the experiments 
of Rosenow were obtained after 18 hours’ incubation, and many 
critical observers are still doubtful of the purity of the cultures. 
Insistence on this point may seem overly meticulous, especially since 
enthusiasm has been shown above for the work on pulmonary gan¬ 
grene, but the two propositions are different. The latter deals with 
a clearly defined species; the former deals with strain differences 
within a species. The fact that the diphtheria bacillus has a pre¬ 
dilection for the throat, meningococci for the meninges, and pneumo¬ 
cocci for the lungs does not support the hypothesis of Rosenow, for 
here we see species differences, not variations within a species. 

Electivb Localization 

The theory of elective localization depends upon the injection, prin¬ 
cipally into rabbits, of greening streptococci isolated from disease in 
various situations, the production in the majority of the animals of 
lesions in similar situations, and the recovery from these lesions of 
presumably the same greening streptococcus. In most of the ex¬ 
periments the incidence of the disease in 60 per cent of the experi¬ 
mental animals gives the assumption of elective localization. We are 
not adequately informed of the other lesions produced in these ani¬ 
mals or of the lesions found in the other 40 per cent. In the work 
on gangrene all the inoculated animals were affected. If tubercle 
bacilli be injected into guinea pigs, all become tuberculous. If 
diphtheria toxin be injected, all become ill. There is a uniformity of 
effect in other established causative agents that is not exhibited in 
any of the series on elective localization. A critical point in the 
postulates of Koch is the recovery from the experimental lesion of 
6711—28-2 
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the same organism as was inoculated. Rosenow recovers a greening 
streptococcus from his animals. Holman has shown, however, that 
this organism is so common in laboratory animals which appear to 
be normal that it can hardly be given any significance. In a paper 
presented by Rosenow before the May, 1928, meeting of the American 
Association of Pathologists and Bacteriologists, he reported that he 
had recovered the greening streptococcus from 65 per cent of his 
animals inoculated with the organism, and from 25 per cent of ani¬ 
mals not so inoculated. There is no positive means of distinguishing 
the greening streptococci occurring nonexperimentally in the animals 
from those injected, and until this can be done the experiments lack 
conviction. Furthermore, 80 per cent of the inoculated animals 
showed other organisms. The matter is of such far-reaching im¬ 
portance that it must be subjected to searching critical examination. 
Conclusive proof must replace promising assumption. It might be 
thought from general' statements that Rosenow’s work has been uni¬ 
formly confirmed. It has been repeated with contradiction by 
McMeans and by Celler and Thalheimer, and by other competent 
workers. 

Pbactigal Features 

This sort of discussion may appeal to some as the hypercritical 
flights of a cloistered academic mind. The oral surgeon may say with 
an inclination induced by his field that the proof of the pudding is 
in the eating thereof. Doctors of medicine and dentistry, regarding 
the clinical aspects, have discussed the whole matter pro and con. 
Pathologists, in the seat of judgment, have necessarily entered the 
controversy. As one of the latter, I have been forced to certain views, 
which may or may not have value. Naturally one seeks for support 
of opinions rather than contradiction, and it is probably because of 
that manifestation of human nature that I quote the sympathetic 
views of a great clinician, L. F. Barker. He points out that nearly 
all the ills to which man is subject, alphabetically from appendicitis 
to zoster, are supposedly due to focal infections and empha.sizes 
certain facts as follows: 

(1) Tlint patients exhibiting the conditions mentioned do not always carry 
demonstrable primary foci of Infection; (2) that when focal infections are 
present, certain other causal factors often cooperate with them in producing 
the conditions; and (3) that owing to the lamentable tendency In this country 
to push ideas to extremes, there has, during the past quinquennium especially, 
teen clear evidence of overemphasis upon the importance of focal infections as 
a cause of both facol and general bodily disordn^. 

Consider the nature of the condemned periapical lesion. The 
abscess is a focal collection of pus, which in this position can extend 
only by involvement of bone, but is usually limited and small. That 
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it may have serious consequences is attested by the septicemias 
and deaths which not rarely follow extractions. Parenthetically 
we should emphasize the fact that although extraction is regarded 
as a minor operation the possibility of serious consequences should 
not be overlooked, and it may well be considered that extraction 
should be performed only under stressing circumstances when acute 
abscess is present, as emphasized by Blumer and others. The com¬ 
mon course is for the abscess to b^me quiescent and transformed 
into the so-called granuloma. This is a scar tissue which may encap¬ 
sulate a few bacteria. There is no good reason for considering that 
a scar in this situation differs from those in other parts of the body. 
We have instances in which the opening of a scar from a previous 
infection may result in a reestablishment of infection after many 
months, but in my experience two years has been the limit. In 
other words, the lapse of time provides for the disappearance of the 
vegetating bacteria. That such a scar as the dental granuloma would 
provide a source of more or less continuous discharge of bacteria 
into the blood stream is not supported by studies of other regions. 
Again quoting Barker: 

The mere presence of bacteria in a palpless tooth, or in tlssaes about It, 
can not be regarded as sa£9cient evidence that the body Is being injured by 
such bacteria or even menaced by them. If you will recall that the skin and 
the mucous membranes of the mouth, the nose, the paranasal sinuses, the 
tonsils, the pharynx, the respiratory tract, and gastrointestinal tract always 
contain bacteria, pathogenic as w^l as saprophytic in type, you may perhaps 
be somewhat less afraid of bacteria in the gums and in palpless teeth. 

Further: 

The fact that the bacteria from such a palpless tooth, when Injected beneath 
the skin of a rabbit, may sometimes do harm to the animal affords no proof 
whatever that the retention of that tooth in its normal position in a patient’s 
month has been doing him any harm. 

It is well known that when two infections are simultaneously 
present, the removal of one may benefit the other. This can account 
for the favorable results which sometimes follow removal of focal 
infections, but in no way correlates the two etiologically. The thera¬ 
peutic test is no longer regarded as proving anything, for the psycho¬ 
logical effect of various treatments is now well known and indeed 
unscrupulously exploited. Patients report improvement in general 
health following removal of infected teeth, diseased tonsils and gall 
bladder, appendix, and other structures, individually or collec¬ 
tively. They subject themselves to a more or less extensive surgical 
repair and eliminate disturbing elements in that ideal state of adjust¬ 
ment to environment commonly called health. The removal of 
hemorrhoids usually has the same effect, but that these itching, pain¬ 
ful, bleeding varices are points of focal infection is not often claimed. 
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The removal of cystic- ovaries and of tumorous uteri is often fol¬ 
lowed by remarkable improvement in health, without the slightest 
trace of infection in the offending organs. Fitting the body to 
function without sensory or physical disturbance makes for good 
health and is a duty of physicians and dentists, but the results should 
not be too freely ascril^d to hypotheses with little or no scientific 
proof. 

Medicine and dentistry are divisions of biology, and biology b 
not as yet an exact science. Factors of error are all too frequent 
and often can not be evaluated. The use of experimental animab 
may provide conditions more favorable than human material, but even 
here there is much to be done in establishing normal standards for 
comparison. Being what it is, the setting up of hard and fast rules 
in biology has not yet been possible. The general surgeon has no 
set rule for operation in all his cases, and the dental surgeon can 
not expect that he can have a fixed rule to follow in the management 
of infected teeth. 

CONCLUSIOlf 

The future welfare of dentbtry depends upon research. To be 
fruitful the research must be conducted by properly trained men. 
Without additional training and experience, the education provided 
in the old-fashioned dental schools is utterly inadequate for pro¬ 
ductive work. With the recognition of the inherent relations be¬ 
tween medicine and dentistry, dental education b undergoing a 
revolution, which will be highly beneficial to all concerned. The 
specialties of medicine require a groundwork in general medicine. 
This can be interpreted as a groundwork in general pathology. No 
division of special pathology can be effectively pursued without a 
comprehension of the features of general processes. This applies 
with equal force to surgical pathology, ophthalmologic pathology, 
dental pathology, and all the other restricted fields. I have said 
that medicine is applied pathology. Rufus Cole has replied that 
pathology is medicine. It is also surgery, gynecology, dermatology, 
dentistry, and all the rest. 

The technical problems of dentistry have been extensively studied 
in the clinic and in industrial establbhments. The literature re¬ 
veals many concrete facts and well-established hypotheses. If the 
dentist wishes information on any technical problem, he has a 
wealth of published material to consult. The situation is different 
as regards those problems which reveal the medical aspects of 
dentistry. The relatively few publications leave one in much doubt as 
to what constitutes established fact or concensus of opinion. Many 
of these studies are well conducted, but all are subject to biological 
factors of error. We must provide for adequate training of logical 
minds, endowed with productive imagination, alertness, and inde- 
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fatigable energy. These may be dentists or physicians working in 
laboratory or clinic, but they must be productive. Dental research 
has shown high quality in many instances, but the future calls for 
improved quality and vastly increased quantity. 
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OUR DISEASE IHHERITAKCE FROM SLAVERY' 

By E. R. Stitt, Surgeon Qeneral, United States Navy 

One of the most remarkable facts in the history of the world’s 
civilization is the existence in Greece, during the fourth and fifth 
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centuries before Christ, of leaders in art, philosophy, poetry, history, 
and politics whose reputations hold to this day as supreme in their 
spheres. Where can you find greater names in art than those of 
Phidias and Praxiteles? Who among the philosophers excels Soc¬ 
rates, Plato, or Aristotle? Where do we find more brilliant states¬ 
men than Pericles and Demosthenes? 

It is equally remarkable that this unparalleled culture, instead of 
gaining greater heights in succeeding years, should have retrograded, 
so that by the time of the Roman invasion there was no longer the 
* intellectual and physical excellence which characterized the Athens 
of Pericles. 

Many explanations have been advanced for this cultural decadence, 
and it is certain that destructive wars, particularly the Peloponnesian 
War, played an important part. Then, too, the restrictions on citi¬ 
zenship, which held in most of the states of Greece, must have aided 
the decline. Devastating diseases, which always accompanied the 
wars of former periods, and continued after the wars, must have 
been powerful factors in mental as well as physical decline. 

The influence of malaria in bringing about the decline of Greece 
has been considered by many writers, but in his work. Malaria and 
Greek History, W. H. S. Jones has presented convincing evidence, 
by reference to the medical writers of ancient Greece, that, from an 
epidemiological or pathological standpoint, no other cause could be 
accepted than malaria. He admits the probability that other influ¬ 
ences were operative, but these, in the absence of malignant tertian 
malaria, would not have sufficed to destroy the greatness of Greece. 

lA this analysis and interpretation of the writings of the great 
writers of ancient Greece, by Jones, we have a classical study of the 
effects of a single disease on the physical, intellectual, and moral 
conditions of a great race. 

If one should read the dismal prophecy, made by Manson in his 
Lane lectures, as to the effects of the introduction of yellow fever 
into the Orient through shipping passing through the Panama Canal, 
it would suggest a disaster unequaled in the history of the world. 

Serious study has also been made of the hosts to be found in the 
United States which might favor the endemicity of important 
helminthological infections now found only in those who have lived 
in the Orient. 

With these instances of actual or hypothetical effects, following 
the introduction of diseases into a population, it has occurred to me 
that a presentation of this subject, as it affected the people of the 
Southern States through the importation of African diseases, would 
be of interest. 
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Before taking up the diseases which we might consider as of Afri¬ 
can origin it would seem well first to give attention to the illnesses 
which existed among the Indians at the time of the coming of the 
European colonists. 

Diseases Among the Indians 

There seems to be general agreement among those who have writ¬ 
ten about the Indians that rheumatism was of frequent occurrence. 
Alimentary-tract derangements were very common as the result of 
excesses in eating. Kennard states that the Indians suffered much 
from their imprudent stuffing with meat and every fruit, green or 
ripe, that they could find. They had no regular hours for meals, but 
the pot was kept continually boiling while there was anything in 
camp and everyone was permitted to feast without restraint. When 
they killed buffaloes they stuffed themselves ad libitum, eating liver, 
tripe, and intestines. On such occasions they did nothing but eat 
and sleep, often feasting 20 times a day. The same writer also calls 
attention to the fact that from necessity the Indian will fast for sev¬ 
eral days. In all probability this enforced fasting was a saving 
grace. 

There is abundant evidence that conjimctival diseases—probably 
•trachoma—were very common among the Indians of the western 
plains. _ 

In his experiences with the Indians, Himter noted that their dis¬ 
eases were for the most part simple and relieved by simples. He 
states that they were subject to but few febrile disorders, and these 
chiefly intermittents. 

In my opinion the evidence is strongly against the existence of 
tuberculosis among the Indians prior to its introduction by the 
whites. The same Hunter quoted above states that pulmonary con¬ 
sumption does not at all exist among the Indians. Benjamin Rush 
was of the same opinion. 

TuhereuJosis .—^In his painstaking investigation of this problem 
Hrdlicka gives certain references which suggest the existence of 
tuberculosis in the pre-Columbian period. He quotes Matthews as 
stating that the wildest Indians in the earliest historic times were 
subject to consumption. Discredit is thrown on this observation by 
Matthews’s later statement that modem Indians are troubled by a 
different form of the malady. However, many of the references 
cited by Hrdlicka bear testimony to the absence of the disease prior 
to its introduction from European sources, and Hrdlicka, himself, is 
of the opinion that tuberculosis did not exist on the American 
continent. 
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The views of Hrdli6ka as to the improbability of pre-Columbian 
tuberculosis are strikingly expressed in the following quotation: 

* * * That It was rare, if it did exiat, may be judged from the following 
indications: (1) No reference to the prevalence of this disease among the 
Indians is made by the writers who reiwrted on the period of the eaidlest 
contact of the whites with the various tribes. (2) There are to this day 
among the Indians a scarcity of remedies and a lack of specialized forms of 
treatment for this disease. (3) In many tribes the testimony of the old Indians 
is to the effect that diseases of the kind were unknown or but seldom^ seem 
among them in their early days or in the still earlier times of which informa¬ 
tion had come down to them. (4) The old men and women in many of the 
tribes are remarkably free from signs of tuberculosis of the lymph nodes and 
bones. (5) The whites who have been long in contact with the Indians, particu¬ 
larly in the Southwest, all speak of the spread of the disease within their 
memory, while the observations of explorers and men of science indicate a 
progressive decrease in most localities as we recede into the jMSt. (6) As yet 
no bones of undoubtedly pre-Columbian origin have been found that show tuber¬ 
culous lesions, and such lesions are very rare in Indian bones dating from the 
period of the earliest contact with the whites. (7) The Indian presents every¬ 
where a greater susceptibility to the disease than the white man; this means 
a lesser Immunization of his system, indicating the more recent introduction 
of the infection into his race. (8) It is to be assumed on purely logical grounds 
that the disease must have been much less frequent among the Indians in 
former times, when they lived a more natural and active life, were bettn* 
inured to hardships, and, with exception of particular localities and periods, 
were better provided with suitable food. 

There would not seem to be any doubt about the whites having 
introduced measles and scarlet fever, the disastrous effects of which 
when communicated to the Indians are attested in various writings. 

Smcdlpox .—Of the exanthemata the one which undoubtedly did 
more to decimate the aborigines of the New World than all other 
diseases and warfare combined was smallpox. One author has ex¬ 
pressed this as follows: “The horrible details of its ravages are 
sickening to read.” All evidence attests the introduction of this 
disease by the whites. The stories we read of the wiping out of 
whole populations in Mexico and Central America following the 
Spanish conquest are connected with smallpox rather than warfare. 

It is probable that the mild type of smallpox in the West Indies, 
commonly known as alastrim, had its origin in African importa¬ 
tion, as central Africa has been recognized as probably one of the 
original foci of smallpox. In his book. Diseases of Negroes in the 
West Indies, Thomson brings out the interesting observation that 
the practice of inoculation was known from remotest times in 
Africa, even before the introduction of Mohammedanism. The 
slaves termed it buying the smallpox, as the parents expected a 
fee for the material taken from their child. There is therefore good 
reason to suppose that smallpox came in with the slaves from Africa, 
but this importation was imimportant as compared with the introduc- 
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tion of the disease by European settlers, in whom we had a strain 
of variola similar to the fatal strain common to the Orient. 

Syphilis ,—^In my opinion, the sole basis for the story of ^philis 
being a New World disease is one of coincidence, the spectacular 
spread of this social evil in Europe having occurred about the time 
of the first voyages of Columbus. As 1 shall later point out, I believe 
it is more probable that syphilis was introduced into Europe from 
Africa. Rush states that the venereal disease was given the Indian 
by Europeans, and in many of the articles I read in connection with 
tMs paper I have noted the close connection between syphilis and 
alcohol, bodi importations of western civilization. Hrdli6ka found 
abundant evidence of syphilis in his examination of bones from 
Indian graves subsequent to European colonization, but prior to that 
period no trace of that disease was noted, the bones showing only the 
reactions commonly associated with injury. 

In Rush’s essay on the natural history of medicine among the 
Indians of North America I note that he refers to dysentery as an 
Indian disease. In view of the present recognition of the infiuence 
of the mind on disease I was interested to read the following para¬ 
graph in the essay just referred to: 

The Indian submits to disease without one fearful emotion from his doubt 
of its event and meets his fate without anxiety for the future, but among 
dvlllzed nations the Influence of religion has converted the fear of death 
Into a disease. 

Rush also writes that he has not been able to find a single instance 
of madness, melancholy, or fatuity among the Indians. 

Diseases Intboduceo bt European Colonists 

It had been my plan to set before you the diseases which might be 
regarded as existing in Europe at the time of the coming of the 
colonists to America and with this in view I have done much reading 
along this line, but for the safe of brevity I shall pass this over, and 
in fact we are justified in considering that those diseases not existing 
among the Indians and those not brought in with the slaves from 
Africa may be regarded as of European importation. Of course, 
I am not unmindful of the rare cases of leishmaniasis, clonorchiosis, 
paragonimiasis, etc., reported from Asiatic sources, but these infec¬ 
tions do not seem to have acquired suitable intermediate or definitive 
hosts in the United States. 

In particular have I read the works of Dr. Thomas Sydenham, and 
while he describes in a remarkably clear manner such diseases as 
tertian and quartan fevers, measles, smallpox, acute rheumatism, 
renal colic, dysentery, scurvy, and, in a manner never equaled, the 
gout, yet when it comes to fathoming the nature of the various fevers 
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he has described under such designations as continued fever, depura- 
tory or cleansing fever, pestilential fever, stationary fever, epidemic 
intercurrent and essential intercurrent fevers and these again being 
associated with clinical differences in the various years of their 
occurrence, 1 must admit I can not associate these fevers with any 
of the fevers of which we now have so distinct an understanding. 

As regards these descriptions I feel about Sydenham as did Rush 
about Hippocrates when he said: 

I honor the name of Hippocrates; bnt forgive me ye votaries of antiquity if 
I attempt to pluck a few gray hairs from his venerable bead. I was once ao 
idolater at his altar, nor did I turn apostate from his worship tiU I was taught 
that not a tenth part of bis prognostics corresponded with modem experience or 
observation. 

Diseases Pbobablt Intboduced fbom Avbica 

In contrast with my uncertainty as to the fevers described by 
Sydenham I had little difficulty in identifying the various diseases 
noted by writers of the latter part of the eighteenth century as affect¬ 
ing the slaves brought over from Africa. Again these authors fre¬ 
quently called attention to certain diseases which at the time of writ¬ 
ing prevailed exclusively among the slaves as liable to spread to the 
white colonists. 

Blackwater fever .—As many of you may know, one of the puzzles of 
medical hi^ory is the comparatively recent recognition of that strik¬ 
ing disease, blackwater fever, the first description of which came from 
Lebeau, who reported this markedly asthenic affection with its rapidly 
appearing jaundice and dark colored urine from Madagascar in 1850. 
We now know that it is endemic in West Africa as well as in the West 
Indies and certain of our Southern States, and I had hopes, as I care¬ 
fully read the literature of my subject, that I might come across some 
mention of its symptom complex. Of course, there was much written 
about bilious remittent fever but the clinical history did not fit 
blackwater fever. 

We know that the malignant tertian infections of Italy fail to be 
associated with blackwater fever while that of the Guinea coast is 
provocative. It would seem reasonable to consider blackwater fever 
in the United States as secondary to the malignant tertian infection? 
brought in by the slaves. 

Tropical m/daria .—I frequently ran across statements that the 
slaves did not seem to suffer from the intermittent fevers which 
affected the whites, a fact which we would expect when we consider 
the rarity of benign malarial fevers in the regions from which the 
slaves came. There is no doubt, however, of their having suffered 
severely from malignant tertian malaria, and in James Thomson’s 
book on diseases of negroes I found, under the designation of low 
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nervous fever, a wonderful description of tropical malaria. It is 
described as storting with irregular cold shiverings and lassitude or 

conunencing more abruptly with pain in the back and prostration. 

• 

Hie pain of the bead is intolerable, the heart beats violently, and the breathing 
is bnrried bat not complete. The fever excited a bnmlng, biting beat of the 
surface. Urine high colored and passed in small quantities. Toward evening a 
low kind of delirium comes on, the patient being confused so that one has to 
repeat the question several times before being answered. There is constant 
watchfulness but toward morning the symptoms mitigate and the patient dozes. 
We may not give stimulating remedies but the fever returns with greater de¬ 
lirium and dry parched tongue. The patient continually matters to himself. A 
cold clammy sweet succeeds but without relief of symptoms. The returns of 
fever are irregular and when we least expect them. The fever usually terminates 
on the eleventh, fourteenth, seventeenth, or twenty-first day. 

There can be no question of this importation of tropical malaria 
and while malignant tertians undoubtedly prevailed to some extent in 
Europe during the early period of colonization of America, yet I 
believe we must attribute the severe malaria of our Southern States 
to African importation. 

The anopheline mosquito was present and transmission to the 
white population would naturally occur. 

Dysentery .—As regards dysentery I had always entertained the 
idea that our amoebic dysentery and tropical abscess were largely 
importations from Africa, but I could find very little evidence to 
support this view. 

There was frequent reference to the common occurrence of dysen¬ 
tery in the slaves, but the clinical and pathological picture was that 
of bacillary rather than amoebic dysentery. 

Thomson notes that in the more severe form of the disease there 
is sudden and great prostration, so that in 14 hours the strongest 
negro is scarce able to help himself. Tormina is excessive and eva¬ 
cuations are most frequent and are often followed by prolapse of the 
rectum. Death often occurs by the fourth day. Thomson posted 
many of his cases and found the mucous membrane highly inflamed 
and covered with bloody mucus but without ulceration. The liver 
was almost never diseased. From the pathological and clinical con¬ 
siderations Thomson regarded this dysentery as different from that 
occurring in Europeans. It would be hard to find a more vivid 
description of the horrors of the slave ship than that given by Win- 
terbottom of the devastating effects of dysentery on the victims, 
when out of the cargoes of several vessels consisting of 600 or 700 
slaves each, dysentery killed 250 on one ship, 220 on another, 150 on 
a third, 60 on a fourth, and 82 on the fifth one of the squadron. He 
notes the frequency of the disease in the Gold Coast, where the bad¬ 
ness of the weather or water renders it very prevalent. 
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Hookworm diseme .—Given the problem of the introduction of 
so notorious a soil pollution parasite as the hookworm (in which 
infection man is the sole host) and along with this provide conditions 
of primitive feces disposal and any epidemiologist would give the 
opinion that the disease would spread widely. 

That this parasite was introduced by the slaves seems well estab¬ 
lished. Under various designations, such as mal d’estomac, malacia, 
dirt-eating disease, etc., I found frequent reference to the common 
occurrence of such a disease among the slaves. In view of the usual 
opinion that hookworm disease is less severe in the colored race 
than in the white one, I was surprised to find in the old descriptions 
of the disease that of a most serious affection. 

Take, for instance, Williamson’s notes about stomach evil, as he 
designated it: 

Depression of spirits, languor, listlessness, disposition to extreme indolence, 
laborious breathing, inability to ascend a bill, such effort Increasing heart 
action. 

Appetite declines, a puffed appearance takes place over the body, particularly 
the face. If an effort to walk is made they have to lie down from giddiness 
and weakness. 

Increasing debility makes rapid progress and terminates most commonly 
in death. Prevalence of the disorder in the West Indies is extensive. 

It is generally Imagined that these symptoms are occasioned by dirt eating. 
They are sui^sed to prefer cretaceous or absorbent earths, but they will pldc 
plaster from Interior walls, which seems equally acceptable.. 

We have seen every symptom of stomach evil in negroes who have aro^r- 
cntly not been dirt eaters. We have seen negroes lead a slothful existence for 
one or two years without any hope of recovery, but more frequently it runs 
its course in two or three months, and I have known it to terminate fatally 
in three weeks. « 

You will agree with me that the above is an excellent record of 
hookworm disease. If we were to add to this the laboratory findings 
of to-day we should be at a loss to improve on it. 

When I was in Egypt in 1906 I had the opportunity of visiting 
Professor Looss, the great helminthologist. Just prior to that time 
he had noted the presence of the New World hookworms in the stools 
of pygmies from central Africa. This finding was regarded as at¬ 
testing the source of the infection in our Southern States, and, of 
course, we now know that Necator is the common parasite of west 
Africa rather than Ancyloatoma of Egypt and southern Europe. 

You will remember that Doctor Stiles reported the presence of 
this new genus of hookworms in 1902. I remember his saying in a 
lecture that only a year or two before he had suggested to a medical 
uudience, that from epidemiological grounds, ancylostomiasis should 
be quite prevalent in the sandy sections of the Southern States, hav¬ 
ing in mind the favorable soil and climatic conditions and the known 
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existence of the infection in the slaves. Very interesting was his 
story that in the discussion which followed he was flayed by Osier, 
who remarked that the suggestion of the widespread ex^istence of 
such a disease without its recognition by physicians was an insult to 
the medical profession. And yet, a few years later estimates of the 
number of hookworm cases in our Southern States, varying from 
2,000,000 to 5,000,000, were made by different investigators. 

The improvement in the efficiency of many groups of mill opera¬ 
tives and others, especially school children, following treatment for 
hookworm disease, is well known to all of you. A little more than 
100 years ago the following article, dealing with diseases on the 
Roanoke River, was written in the Medical Repository: 

Malada, or dirt eating, as It Is called, Is endemic in this conntry. Dirt eat¬ 
ing prevails mostly among the poor white people and negroes, and originates, 
in my opinion, from a d^clency of nourishment# It might be asked, if want 
of nourishment is the cause of dirt eating, why do not the poor of the Northern 
States eat dirt? A scantiness of nourishment in a northern climate does not 
produce the same debilitating effect on the constitution that it does in a warm, 
moist, relaxing atmosphere. The system requires three times the quantity of 
stimulus to sustain vigour or health in this country than it does in a northern 
country. No person who is unacquainted with the extreme poverty of the 
lowest class of people, who live in this country of slavery, can have a full and 
clear idea of the destructive effects of a long and continued deficiency of 
nourishment. It is impossible for the poor to get employment; every person 
who has any property In this country has generally slaves enough, and more 
than enough, to do anything he wants done; so that the poor can not get a 
shilling a day for their labour, which will not afford a diet sufficient to support 
the system in health in a climate where so much stimulus is necessary. Stu¬ 
pidity of mind, torpidity of the whole system, evince a complete state of 
asthenia. Nature prompts the poor miserable creatures in this situation to the 
use of alkalies for relief; hence they begin with chalk, burnt oyster shells, dry 
clay, or any other substances they can get, of an absorbent or alkaline nature. 
Malacia, so far as my knowledge extends, has seldom been cured in this coun¬ 
try; and as seldom is there any onporttmlty ot regular treatment, in conse¬ 
quence of the poverty of the sufferers. 

Sleeping eicknese .—^There can be no question about the occasional 
introduction of African trypanosomiasis with the slaves, as we find 
the presence of this disease in these people noted by various writers 
from the West Indian Islands. 

Winterbottom, in his book. An Account of the Native Africans— 
and An Account of the Present State of Medicine Among Them, 
has some interesting paragraphs about this disease, from which the 
following may be quoted: 

The Africans are very subject to a species of lethargy which they are much 
afraid of, as it proves fatal in every Instance. The disease is very frequent 
in the Foola country and is said to be much more common in the interior parts 
of the country than upon the seacoast. It is not more common among the 
slaves than among free people, though it is asserted that the slaves from Bemin 
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are very subject to it At the coouneiMem^t of the disease the patient has 
commonly a ravenous appetite, eating twice the quantity of food he is accus¬ 
tomed to eat, and becoming very fat Wtira the disease has continued some 
time, the appetite declines, and the patient gradually wastes away. Squinting 
occurs sometimes, though very s^dom in this disease, and in some rare instances 
the patient is carried off in convulsions. Small glandular tumors are sometimes 
observed in the neck, though depending rather upon accidental drcumstances 
than upon the disease Itself. Slave traders, however, aj^ar to consider these 
tumors as a symptom indicating a disposition to lethaigy, and they eithmr never 
buy such slaves, or get quit of them as soon as they observe any such apprar- 
ances. The disposition to sleep is often so strong as to scarcely leave respite 
for the taking of food. Oftm the repeated application of the whip, a remedy 
which has bemi frequently used, is hardly sufficient to keep the poor wretch 
awake. The disease usually proves fatal within three or four months. 

Undoubtedly we should have had here such devastating effects 
from this African lethargy or sleeping sickness as has been observed 
in recent years in Uganda, but for the fact that the arthropod host 
of the Trypanosoma gaanbieme is a tse tse fly, Olossma palpciis, and 
fortunately for us no species of this genus is found in the New World. 
The slave who arrived with this disease eventually died without in 
the meantime endangering others, due to the absence of the host 
necessary for the life cycle of the trypanosome. 

Leprosy .—^Most of the writers refer to the presence of leprosy 
among the slaves, and Hillary attributes the presence of the disease 
in the West Indies to African importation. I have read some excel¬ 
lent clinical descriptions of both nodular and nerve leprosy as noted 
for the slave population, but of present interest only in the fact that 
these case histories clearly deal with leprosy and not with elephan¬ 
tiasis. You may remember that we recognize in the United States 
three centers of endemicity for leprosy: One in California, due to 
Chinese importation of the disease; one in the Great Lakes region, 
connected with the coming of colonists from Norway and Sweden; 
and a third in the Gulf area, most probably of African origin. 

The indications are that the United States does not offer a favor¬ 
able habitat for this disease, in support of which I may cite the fact 
that Hansen investigated the descendants of 160 known Norwegian 
lepers, who came over to the Northwestern States, without finding 
a single leper among their descendants. 

McCoy feels that in those cases of leprosy among Europeans or 
Americans, but contracted in the Tropics, which have apparently 
been cured following treatment in the United States or Europe, it 
should be insisted upon that the patients should not return to the 
tropics, but remain in the more favorable temperate region 
environment. 

FUariasis .—Filarial diseases were certainly introduced bv the slaves 

V 

both into the West Indian islands, where these conditions arc still 
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problems, and into our Southern States, which have scarcely been 
permanently affected by them. 

Hillary in writing of elephantiasis makes the following statement: 

However we are certain that the negroes first iMnonght it from Africa to the 
West Indies, vdiere It is now too freqnmit among them, and among the white 
people also, who are not exempted from it. 

Hillary describes both elephantoid fever and elephantiasis of the 
legs. TVlule he does not describe elephantiasis of the scrotum or 
other parts, I find mention of such manifestations elsewhere. 

A very remarkable circumstance is that only in the region sur¬ 
rounding Charleston, S. G., does there prevail in the United States 
an endemic center of filariasis. The infecting parasite is Wuchereria 
hmicrofti {FUaria hancrofti). Francis, in his epidemiological study 
of this striking limitation, explained the matter in the following 
way: Evidently a large shipload of slaves coming from some heavily 
infected area in Africa must have reached Charleston, as they reached 
many of the West Indian islands. These slaves were probably re¬ 
tained in that locality for a sufficient time to spread the infection 
rather widely and to provide a permanent endemic center. There 
are certain points of difference between the transmission by mosqui¬ 
toes of malaria and filariasis. A single malarial zygote develops 
into several thousand sporozoites, while the single filarial embryo, 
ingested with infected blood not only fails to multiply but stands 
numerous chances of destruction in its cycle of development in the 
thoracic muscles of the mosquito and subsequently when breaking 
through Dutton’s membrane. Unless the blood of a filarial patient 
is heavily infected and taken up at night, in which period alone do 
the parasites appear in the circulating blood, the chances for trans¬ 
mission by the mosquito are slight. Then, again, if many embryos 
should be ingested by the mosquito this heavy infection may kill the 
mosquito host. The mosquito does not seem to suffer from a heavy 
Plasmodivm infection. 

Again, after obtaining entrance through the skin of the human 
host, male and female parasites must together reach a lymphatic 
gland, a further subjection to chance. 

Guinea-worm disease .—^Another filarial worm, the Guinea worm, 
Dracunculm mjedinensie., was often referred to as frequently present 
in the legs of the slaves, and Hillary states that it proceeded from 
drinking the waters of stagnant pools. This observation of his is 
in accordance with our present knowledge of the life history of the 
parasite, because the embryos, which burst forth from the protruding 
uterus of the worm, upon contact with any body of water in which 
the patient may be standing, are swallowed by small crustaceans 
(Cyclops), and when these hosts are taken into the stomach, by 
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drinking such cyclops-containing water, the infection is brought 
about.' This infection does not seem to have established itself in the 
United States, but did become endemic in certain of the West Indian 
islands, from which it seems later to have disappeared. 

Loa loo. —I can find no mention of the filarial infection known as 
FiUuria ocul% more properly Loa loa, having become established either 
in the West Indies or in America. 

The clinical manifestations of this disease attending the wander¬ 
ings of the worm in the region of the ocular tissues or in the egglike 
swellings known as Calabar swellings do not seem to have been noted. 
In this infection the presence of a species of Chrysofs is necessary 
for transmission. A species of this horsefly, Chrysops diacaUg is 
the transmitting agent of our recently reported American disease, 
tularemia. 

Rectal hUharzimia. —A trematode infection, due to SoMatoaoma 
rrumaoni, is present in various parts of Africa and must have been 
frequently introduced by the slaves, but does not seem to have estab¬ 
lished itself in the United State's, as it has in certain of the West 
Indian islands and in Brazil. Clinically we have a rectal involve¬ 
ment giving rise to prolapse and ulceration of the rectum. 
{Planorbia is the mollusc host.) 

Yam. —I now come to a subject which has puzzled me for many 
years, and that is the failure of a disease, which was quite common 
among the slaves, to get a foothold in our Southern States. The 
disease I refer to is yaws. In almost all of the old books dealing 
with diseases of the W^t Indian slaves I find excellent clinical de¬ 
scriptions of the disease, and all refer to its infrequency in the whites 
and even among the mulattoes, which latter class must have been 
almost equally exposed to the infection with their kindred. Then 
again, I find accounts of the disease in white people in whom on 
their return to England the disease was diagnosed as syphilis. I 
found one very well-described case in a refined woman who was said 
to have contracted the yaws from her husband. Upon her return 
to England the case was diagnosed as syphilis. The patient left 
England in disgust to retufn to the care of West Indian physicians 
who had a proper knowledge of the disease. 

We know that yaws is a common disease of parts of both the East 
and West Coasts of Africa and we certainly know that it was a dis¬ 
ease which gave great concern to the slave owners in the New World, 
by reason of its incapacitating effects and its tendency at times to 
spread in almost an epidemic fashion. 

In his article on yaws, Thomson states: 

Most people affirm that yaws Is only capable of being propagated by actual 
contact. I am inclined to be of the opinion that actual contact Is not required. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



No. 4 


STITT—DISEASES FBOM 8LAVEBY 


813 


On many estates 1 have known it ^ead in a singnlarly rapid manner and 
attack negroes who, from th^r dreed of it, have avoided every possible medinm 
of commnnicati(»i. 

One of the most remarkable features of this disease is its extraordi* 
nary limitation to tropical regions and its wide dissemination 
throughout the tropical belt. Besides tropical Africa and tropical 
America, we find yaws in the Malay Peninsula, Siam, Java, Ceylon, 
the Philippine Islands, Samoa, Guam, Fiji, and northern Australia. 
We have something of a clue to this remarkable limitation of the 
disease in a remark by Jonathan Hutchinson, to the effect that when 
Europeans contract yaws in the Tropics they return home with 
syphilis. The same author in his introduction to the classical treatise 
on yaws, by Numa Rat, writes: 

If this disease is not syphilis, it Is clear that it offers a very exact parallel 
to it. 

The researches of modem times have demonstrated that the causa¬ 
tive organism. Treponema pertenue, is practically indistinguishable 
from T. fizUichm morphologically, tinctorially, and culturally. 
Inoculation experiments on monkeys would indicate certain distinc¬ 
tions, but many of these experiments are conflicting. Therapeuti- 
cally, syphilis and yaws respond equally to mercury and salvarsan. 
A single classical and indefensible experiment was made by Charloius 
in 1881 in inoculating a native suffering from tropical yaws with 
S 3 rphilis. It is reported that a primary lesion appeared at the site 
of inoculation to be followed by secondaries. Yaws, after running 
its imtreated normal course, gives a complete immunity and, I think, 
to syphilis, too, but in the presence of the attack inoculation with 
yaws virus gives success. All authors refer to the practice of the 
natives of the Guinea coast in inoculating with yaws virus those yaws 
cases which failed to show full development of the eruption, with the 
idea that such a measure would prevent a striking in of the yaws. 
Our grandmothers had the same idea about measures to bring out the 
eruption of measles. If, then, yaws takes successfully on a yaws 
case, why rather should not the virus of ^rphilis, a cousin, brother, 
or dual personality, take on a yaws case? 

This practice of the natives of inoculating yaws to bring out the 
eruption was followed by some of the physicians who dealt with the 
disease. Now I come to another striking fact about yaws. The naval 
medical men, serving in Guam for the last 25 years, have without 
exception stressed the absence of syphilis among the natives. Yaws 
is exceedingly common among these people, the Chamorros. The 
same facts holds for the Fiji Islands and for many of the sections 
of Africa where yaws prevails. In the writings about diseases of the 
5711—28-8 
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slaves I find frequent references to the nimexistence of syphilis among 
them. 

Cases of syphilis, other than in the natives, have frequently beoi 
reported in Guam, so that opportunities for transmission of S 3 rphilis 
have heen present. Again the native Chamorro sailors visiting Japan 
or China do not seem ever to contract syphilis, although gonococcus 
infection is common. 

The most striking points of dissimiliarity between yaws and 
i^philis are that the primary lesion of yaws is generally extragenital 
and that of syphilis located in the genital region. .A^in, yaws is 
usually acquired innocently and syphilis through sexual intercourse. 

Of course, we all know that syphilis may be contracted innocently 
and yaws acquired by coitus. 

A distinction much insisted upon by medical men until recently 
was the absence of tertiary lesions in yaws. We now recognize the 
mutilating effects of yaws in the way of deep-seated ulcerations and 
caries of bone as paralleling those of syphilis. 

Take the oral and nasal lesions of gangosa, now clearly associated 
with yaws, and I doubt whether any dermatologist could distinguish 
them from the well-recognized deformities of syphilis. Of course, 
we must recognize the apparent absence of central nervous system 
lesions in yaws, but the same fact is just as strongly stressed in con¬ 
nection with freedom from such involvement in the aboriginal races 
suffering from syphilis. 

As stated previously, it seems to me that the view that syphilis is 
of New World origin lacks solid support. It is almost inconceivable 
that a handful of men (even if all of them were infected), such as 
returned to Lisbon from the West Indies, in March, 1493, could have 
spread syphilis abroad in Seville by the latter part of that month, 
and to Barcelona in April; thence in a few months more for Spanish 
and Portuguese soldiers to infect the courtesans of Naples and 
through these women carry the disease to the army of Charles VIII 
by 1494. 

A knowledge of the big pox (variola grossa) existed one or two 
centuries before the time of the voyages of Columbus, and so well 
understood on the part of the dissolute was this disease in France, 
that elsewhere it went by the name of morbus gallicus. Torella 
writing about morbus gallicus, the center of which disease he con¬ 
sidered to be Auvergne, noted that it invaded Spain from France in 
1493. 

Again, contemporaneously with the wide interest in syphilis noted 
in the latter part of the fifteenth century, we also had the knowledge 
of a specific for the disease in mercury. This information was ap¬ 
parently widespread, and it is again.st all medical experience to have 
an entirely new disease and its treatment appear simultaneously. 
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Anyone reading the articles by Sudhoff or Vorbetg on the origin 
of syphilis must feel that there is insufficient evidence to support the 
New World origin of this disease. 

I have been impressed by the rather strict lines of localization of 
yaws to rural or sparsely populated regions, in contrast to its absence 
from the cities of the country where it prevails. As a rule, syphilis 
is at the same time common in the cities. 1 have noticed this dis¬ 
tribution or lack of distribution in the Philippines, and only recently 
one of our most capable medical officers serving in one of the rural 
districts of Haiti has referred to the great amoimt of yaws in his 
Province. All of our medical officers are familar with the prevalence 
of syphilis in the cities of Port au Prince and Cape Haitien, so that 
here we apparently have this same distribution. Recently I wrote to 
Captain Butler, then sanitary engineer of Haiti and one of our lead¬ 
ing authorities in tropical medicine, for his opinion as to this distri¬ 
bution. In reply he wrote that after visiting this rural section of 
Haiti the disease was what was usually described as yaws, but that it 
was really only a form of syphilis. 

I now quote from the writings of Sydenham, and in my opinion it 
is not impi’obable that the Father of Englisli Medicine was not far 
from the truth when he attributed the syphilis of Europe to the 
importation of yaws from the Guinea coast: 

But to me it rather seems to have taken rise from some nation of the blacks 
upon the borders of Guinea, for I have been informed by men of great veracity 
who have lived in the Caribliee Islands that the slaves which are newly brought 
from Guinea, even before they land and likewise those that live there, are 
aflUcted with the disease (innocently). Also that it seizes whole families— 
men, women, and children. 

And as far as I can learn this disease which so frequently attacks these 
ml.serable people does not at all differ from that we call the venereal dlse&se 
with respect to symptoms—^pains, ulcers, etc., allowing for diversity of climate. 
But it goes under a different name, for they entitle it the yaws. Nor does 
their method of treatment differ from ours, for they carry it off with a salivation 
raised by quicksilver. 

It seems to me that the disease w’as brought into Europe by Spaniards who 
first contracted it from negroes they had purchased in Africa, in parts of which 
the disease may be endemic, for the barbarous practice of exchanging natives 
for European merchandise prevails in many places on the border of Guinea. 
This contagious distemper spreading rapidly would have made the world a 
hospital ami destroyed mankind. But, like vegetables, transplanted from its 
native place to a foreign climate, it flourishes less in Europe, languishes daily, 
and its symptoms grow milder. 

Even if we were to accept the view that the yaws introduced with 
the slaves was responsible for some of the syphilis in the United 
States, we would have to hold the European importation as sharing in 
the introduction, and I think we must certainly blame the white 
settlers with the infection of the Indians, previously noted. 
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YelUm fever .—^Another disease about which there is a question as 
to the original endemic center is yellow fever. The literature cov¬ 
ering this discussion is so extensive and so controversial that it would 
require a paper equal in length to the one I have just read to cover 
the ground. 1 may, however, mention that there are advocates of 
the view that the original focus of yellow fever was on the coast of 
Guinea, and that the disease was brought to the New World by the 
slaves, or by mosquitoes imported with them. As the result of a 
careful consideration of this question I am of the opinion that the 
arguments in favor of the African origin of yellow fever are more 
convincing than those attributing this scourge to Garib, Maya, or 
Aztec sources. 

The late Surgeon General Sternberg, one of the world’s greatest 
authorities on yellow fever, thought it probable that the disease was 
introduced from the West Coast of Africa. “Indeed,” he states, 
“in almost all places in America where it is now endemic, there is 
a history of a first importation and previous exemption. Again, 
conditions for endemicity in seaport towns did not then exist.” 

With the reporting by Noguchi of Leptospira icteroides as the 
cause of yellow fever, and his intensive study of its epidemiology, 
the African origin of the disease received less consideration. With 
the recent work in west Africa of Adrian Stokes and his colleagues 
of the Rockefeller Foimdation, in reaffirming the findings of Reed 
and Carroll as to the filterability of the virus, and the limited period 
of its presence in the blood of human or monkey patient, we may 
again give weight to the views of Sternberg. 

The immunity of the native monkey and the very great suscepti¬ 
bility of the imported one {Macacus rhesus) would suggest a monkey 
reservoir of virus for yellow fever in West Africa and add to the 
evidence that the disease was one of African importation. 

ConcLUsion 

Summing up the probabilities of disease importation into our 
Southern States by African slaves we would seem justified in assum¬ 
ing that the malignant tertian malaria and its associated blackwater 
fever came from West Africa, where both of these diseases prevail 
extensively. Blackwater fever certainly was not brought in by the 
European colonists. 

Bacillary dysentery was one of the scourges of the slave ships and 
was undoubtedly introduced into the colonies. The evidence I have 
been able to find as to the bringing in of amoebic dysentery is 
negative. 

The restricted endemic area of filariasis in Charleston, S. C., offers 
an interesting epidemiological study. This disease, with its accom- 
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panying elephantiasis^ was recognized in the West Indies as of 
African importation. 

The Guinea worm was undoubtedly introduced into the American 
colonies, but failed to secure a suitable host. In the West Indies, 
however, it succeeded in establishing itself for a time, but later 
disappeared. 

There can be no doubt that hookworm disease came in with the 
slaves. It would seem probable, in view of the assigning of the intro¬ 
duction of lepro^ into the West Indian colonies to Uie slaves, that 
the endemic area of lepro^ in the southern United States had a 
similar origin. 

Neither the parasites of African deeping sickness nor rectal bil- 
harziasis seem to have secured a foothold in the United States, 
although the latter exists in certain West Indian islands. In the 
body of my paper I have dealt rather fully with the question of the 
introduction of yaws into Uie New World by the slaves. What 
became of this serious infection, which must have been brought into 
the American colonies, just as it was into the West Indian islands! 
Is the identity of syphilis and yaws the answer! 

If, as I am convinced, yellow fever was introduced through dave 
ships into the United States by infected mosquitoes (which Stokes 
has recently shown can transmit the disease after three monUis) we 
have here a curse greater than any of the curses which the Egyptians 
suffered through their endavement of the Jews. 


TBBPOHXXATOSIS AMONG THE BEDOUXN ARABS 07 THE 8YBIAN BESEBT 
By Elus H. Hudbon, M. D., Belnit, Syria 

The following notes were collected in the course of three years’ 
practice in the town of Deir-ez-Zore on the Euphrates River in die 
French Mandate of Syria. During nine months of the year 1927-28 
approximately 1,000 patients were seen in the American Misdon out¬ 
patient dispensary. Twenty-five per cent of these were Christian 
refugees and 75 per cent native Arabs (Modems). Of these Arabs 
approximately one-half were inhabitants of the town of Deir-ez-Zore 
(population 15,000), one-fourth were Bedouin nomads of the desert, 
and the remaining fourth were farmers living in mud villages along 
the river banks. These townsmen, nomads, and farmers are closely 
related by blood. The economic levd of the three groups is very low, 
especially that of the nomads and farmers who live very much as 
their ancestors must have lived some milleniums ago. The isolation 
of this region from civilizing influences has been practically com¬ 
plete throughout history, and one may be fairly sure that the diseases 
one finds present are displaying their pure biologic character. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



818 


HUDBOK—TBEP0NBMAT08IS IK 8YBIA 


Vol. XXVI 


unchecked and uninfluenced by treatment. The following observa¬ 
tions and facts concerning treponematosis among the Arabs are 
therefore offered for what possible light they may throw on the diag¬ 
nostic and immimological problems of spirochetal disease in general. 

BKTEL 

The Bedouins have a disease which they call bejel. The practi¬ 
tioners of medicine (Syrian, French, etc.) who treat the Bedouins, 
universally refer to this disease without hesitation as syphilis. On 
the other hand, the Arabs themselves say this is not “faranghi” 
(“the foreign disease,” ^philis) because they do not acquire it by 
sexual contact and because it does not manifest itself with a primary 
sore. Bejel is usually contracted in childhood, and apparent recovery 
follows quickly—i. e., within a few months. It is almost impossible 
to get the history of a primary lesion.^ Almost every adult of the 
nomad or farmer classes is ready to state that he has had the disease 
“when small,” as in the Occident one admits measles. The Arab 
does not expect to suffer from the disease more than once.® ® ® No 
stigma is attached to it, nor is it linked with the sexual act. It is not 
considered a venereal disease. The Arabs do not isolate those who 
have the disease; in fact, it is said that some of the tribes have trans¬ 
ferred virus from sick to well children in order to induce mild cases 
of the disease, on the analogy of smallpox vaccination with which 
they are familiar.® 

Clinical desci'i'ptixm. —^When a father and mother bring their child 
suffering as they say from bejel what will the examiner find ? Prob¬ 
ably three things: {a) Catarrh of the nose and throat, (&) universal 
adenopathy, (<?) a skin eruption. There may be a slight elevation 
of temperature and some enlargement and tenderness of the liver. 
Often there are “ mucous patches ” on the palate, and in the females 
soft papules about the labia. The teeth and palatal arches in these 
Arab children .seem to be well formed; there are no rhagades, no 
iritis, except such as can be accounted for by trachoma pre.sent: no 
congenital deafness. No children have been observed with saddle 
noses, though soreness of the nose is often complained of in connec- 

^Goodman, Herman: Framb€‘sla tropica (yaws), with bibliography, rroc. Internat. 
Conf. on llefilth Probs. In Trop. America, 1924. United Fruit Co. 

’ Lacy and Sellards: Investigation of Immunity iu yaws, The Philippine Jour, of Sd., 
30, August, 1026. 

* Sellards, Lacy, and Schobl: Superinfection in yaws, The Phil. Jour, of Sci., 30, 4, 
August, 1926. 

* Schobl, Otto: Some factors in treponematous infection that influence the result of 
the Wassermann reaction, Jour. P. I. M. A., VII, 4, April, 1927. 

B Idem: Immunity in yaws, Jour. P. I. M. A., VIII, 1, January, 1928, p. 6. 

« Gutierrez, P. D.: Yaws, its manifestations and treatment by neoarspheuamlne. Arch. 
Ixrm. and Syphil., 6. S, September, 1922, p. 265. 
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tion with the catarrh. The throat is sore, the voice thick, the tonsils 
enlarged; the tonsils, pharynx, and soft palate are all red with 
inflanunation; discharge from the nose is plentiful; and there may 
be redness of the conjunctiva. The adenopathy is extraordinary; 
every chain that the examiner’s fingers can reach is found to be 
palpable, the glands hard, shotty, discrete. The glands never soften, 
coalesce, or discharge. The skin eruption is macular or papular, or 
quite often a textbook circinate syphilid, with advancing papular 
border and clearing center, lobulated where two “figures” have 
coalesced. 

ntuatrative cate .—^Patient No. 887: Boy aged 9 years, brought diagnosed 
bejel by father who said he hims^f had had bejel 20 years before. Patient 
presents temperature of 37.8” G., catarrhal symptoms with sore throat and 
hoarseness, striking circinate skin lesions, and universal adenopathy. 

We have been describing a child brought in with the acute stage of 
bejel. A later stage may present the following additional features: 
Ulcers on the tonsils, palate, and extremities; ulcerating mass in 
the nose with softening of the hard palate; multiform skin lesions; 
enlarged liver. 

Illustrative oases .—^Patient No. 432: Girl 12 years old, with mucous patches, 
pharyngitis, adenitis, condylomata, palpable liver. Patient No. 607: Woman 
of 36, with general adenopathy, presents ulcer on fauces 2 centimeters in 
diameter. (Ulcer healed rai^dly under treatment with intravenous neosul- 
varsan.) 

Finally, many adults not apparently suffering from bejel and com¬ 
ing for incidental conditions present on physical examination some 
variation of gangosa, or rhinopharyngitis mutilans.^ ^ Usually when 
observed the disease process has already passed into scar formation. 
Saddle nose is not rarely seen in adults, sometimes with loss of the 
columella of the nose; some have the nasal voice of eroded hard 
palate, and in others scar tissue binds all the structures at the back 
of the mouth with bizarre bands. 

niustrative oases ,—^Patient No. 971: Girl of 14 years, with nasal voice, com¬ 
plains that water comes out her nose when she tries to swallow. Patient No. 
670: Youth of 17 years, said to have had bejel as infant while nursing at the 
breast of a Bedouin wet nurse. Now his whole i^arynx, soft palate, and 
fauces are replaced by a distorting sheet of scar tissue. 

Occasionally an adult comes with complaint of falling hair or 
beard, as patient 572, aged 25 years. He admitted bejel, had marked 
adenopathy, and pharyngitis, and complained that, although he had 

^ Ayuyao, C. D.: Tertiary manifestatioDS of yaws in the larynx, Jour, of P. I. M. A., 
V, 11, November, 1925, p. 381. 

*Ideni: Tertiary manifestations of yaws in the nose and throat in the Philippine 
Islands, Jour, of P. I. M. A., VII, 11, November, 1927, p. 411. 
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been “often married,” he had not been able to procreate. (This is 
a very rare complaint among the Bedouins.) Patients have some¬ 
times presented themselves with painful keratoses of the soles of 
the feet; others with ichthyotic shins, giunmatous ulcers, and bone 
lesions. 

Serology .—^The preceding is an attempt to picture the main 
clinical features of the disease called bejel. When serum from these 
patients is subjected to the Kahn precipitation test it gives a strongly 
positive reaction. For the reliability and specificity of this test in 
treponematosis we refer to the work of Pineda and Wade in the 
Philippines.” Our statistics with the Kahn reaction are as yet too 
few for us to make a definite statement as to the prevalence of bejel 
in Deir-ez-Zore, but a short consecutive series indicates that among 
the nomads and farmers about three-fourths of the population would 
respond positively to the Kahn test. (See footnote for detailed 
analysis.) These figures are not presented as conclusive evidence of 
the presence of treponematosis among the Bedouin Arabs. However, 
they suggest that a certain disease giving a strong positive reaction 
with an antigen sensitive to treponemata is very common among them. 
This serological work will be continued. We may motion here the 
epidemiological rule of thumb that where 80 per cent of the popu¬ 
lation is proved to be infected the infection may be regarded as 
universal. 

Treatment. —^Unfortunately, under the circumstances of practice 
among such an ignorant and transient population, it is impossible 
to carry a patient all the way to healing after he once experiences 
improvement, nor is it possible often to follow up with subsequent 
examinations, physical or serological. There is at present no force 
propelling toward treatment except the individual’s desire for it, a 
slender force, indeed, in the home of fatalism. However, whenever a 
patient with the lesions of bejel has subjected himself to treatment 
with neosalvarsan, sulpharsphenamin, or bismuth, singly or com¬ 
bined, his lesions have healed rapidly. Though there is no dra¬ 
matic “cure in one shot,” there is also no doubt that spirocheticides 
are specific for the disease. 

Franklin, of West Africa,’® reports the cure of yaws with novar- 
senobillon, and many writers “ *® ® ’, etc., testify to the cure of both 

»Goodman, Herman: Frambesla tropica (yaws), with bibliography, Proc. Internal. 
Conf, on Health Probe. In Trop. America, 1924. United Fmlt Co. 

< Gutierrez, P. D.: Yawe, its manifestations and treatment by neoanphenamlne^ Aidi. 
Derm, and Syphll., 6, September, 1922, p. 266. 

* Pineda and Wade: The public health value of the Kahn predp. teat, with apedal 
reference to yaws. Jour, of the P. I. M. A., VI, June, 1926. 

>0 Franklin, J. C.: Treatment of yaws by novaraeiiobillon, Brit. Med. Joar., Jnna 
1926, p. 943. 

^ Lopez-Rizal, Gutierrez, and Fernandes: Field experiment in the control of yaws, 
Philippine Jour, of Science, 80, 4, August, 1926. 

^ Sebamberg and Klauder: Study of a case of yaws (frambesia tropica) contracted 
by an American soldier in France, Arch. Dermat, and Syph., 8, 49, January, 1921. 
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yaws and syphilis by neosalvarsan. Paterson, in East Africa,^* 
suggests bismutho-tartrate of sodium and potassium for yaws, and 
Parsons,” ” in Haiti, is using bismuto-yatren A. and B. in trepona- 
matosis. The preparations of bismuth which we have employed 
in treating bejel have given results decidedly inferior to the arsen- 
icals. At the same time, attracted by its extreme cheapness, we 
are continuing its use, hoping to find a preparation of bismuth 
satisfactory in its method of administration and in its therapeutic 
results. 

OOMMDNT 

If we are to link up bejel and i^philis as one and the same disease 
it is necessary to find other points of agreement. We do not encoun¬ 
ter “ congenital syphilitics.” What about miscarriages? This ques¬ 
tion is hard to answer, because all matters pertaining to parturition 
are handled by the “ old women.” Inquiries about miscarriages are 
always subject to errors of misunderstanding, bad memory, and will¬ 
ful misstatement. Though miscarriages are frequently reported they 
are not out of proportion to the large size of the families. Infant 
mortality seems to have a higher incidence than miscarriage. What 
about penile lesions and scars? We have not observed these in the 
Bedouins. This lesion is attributed to the ^ foreign disease ” (syph¬ 
ilis) and not to bejel. The Arab is strictly moral within the wide 
latitude of his polygamous home. One lip chancre was observed on a 
young man who wished to be assured that it was not “syphilis.” 
Butler and Peterson^” suggest two explanations for the absence of 
venereal chancres in the rural population of Haiti. Either (a) “ the 
population is so shot through with ^philitic virus that venereal 
r^hilis can rarely find an infectable victim,” or (&) “the venereal 
sores are overlooked.” They think the first is the correct interpreta¬ 
tion in Haiti. We believe it is also the correct interpretation of the 
similar fact in Deir-ez-Zore. 

“Paterson, A. R.: Note on bismuth salt, Arch. Dermat. and Syph., 7. July, 1920. 

Nora.—Kahn series 1: During a period in the spring of 1927 every patient from 
whom blood could be secured was subjected to the Kahn test. One hundred and fifty-eight 
different patients passed through the clinic during this period. It was not possible to 
test every one, and 69 must be thrown out for one reason or another, leaving 89 unse¬ 
lected individuals tested, all adults. These included Christians, Moslem townsmen, and 
Bedouin Arabs. Forty-three of the 89 returned positive Kahns—1. e., 48 per cent—46, 
or 52 per cent, were negative. Kahn series 2: The total number of patients tested with 
the Kahn test in the course of the year was 109. The small number was due to a delay 
in the shipment of antigen. Of this number, 62, or 48 per cent, were positive, and 57, 
or 52 per cent, were negatlTe. If we throw out of consideration the Christian refugees 
Who appear in the series, and consider all the remainder together, we find 44, or 52 
per cent, positive and 41, or 48 per cent, negative. If we go still further and throw out 
the Moslem townsmen and consider only the Bedouin nomads and farmers, we find 
positive Kahns in 22 cases out of 31, or a positive percentage of 72 per cent. 

“Parsons, R. P.: Bismuto-yatren A and B In the treatment of yaws, U. S. Nav. 
Med. Bui., 26, 1 , January, 1927, p. 117. 

“ Idem : Treatment of treponematous ulcers with bismuto-yatren, Am. Jour, of Syphilis, 
July, 1927, p. 425. 

“Butler and Peterson: Treponematosis as seen in the rural population of Haiti, 
Jour, of Lab. and Clin. Med., XII, 7 , AprU, 1927, p. 670. 
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What about nervous and vascular lesions ? These seem to be rare 
No case of general paralysis or tabes dorsalis was observed in the 
series. The suggestion made elsewhere in the Tropics that the preva¬ 
lence of malaria may account for the absence of neuros 3 rphilis does not 
hold in this case, because the Bedouins do not suffer from malaria en 
masse. Enlarged spleens are rare. A more interesting suggestion 
is contained in the fact that although the Bedouin suffers all the 
physical hazards of heat, cold, thirst, hunger, fatigue, etc., he does 
not seem to suffer any mental strain or worry. Therel is apparently 
no nervous wear and tear.^* But if one accepts the “ trauma hypothe¬ 
sis ” in regard to the nervous system, then one would expect to find 
inroads on the vascular-renal systems due to the extreme physical 
hazards. On the contrary one finds very little nephritis and cardio¬ 
vascular disease, and no hypertension. In spite of the fact that the 
Arab’s diet is largely protein, because he lives on the products of his 
flocks, a series of urinalyses on 500 consecutive patients revealed only 
7 patients with casts and albumen, and only 3 of these had shown 
edema. In a consecutive series of blood-pressure estimations made 
with mercury manometer on 588 adults no case of hypertension was 
observed. Four hundred and fifteen had systolic readings between 90 
and 120 mm. mercury. Only 12 had readings over 150 and none 
touched 180 mm. With a very few exceptions the diastolic reading 
was in full normal relation to the systolic, and there was total absence 
of evidence of aortitis, aortic valvular disease, or aneurysm. These 
statistics are based on a series of patients both male and female in 
which 332 out of 1,000 were over 30 years old and 166 were over 40. 
If syphilis as understood in the west were present to the degree that 
bejel seems to be present, one would certainly expect to find some of 
its striking tertiary nervous and vascular conditions in this group 
of 1,000 patients. 

We have mentioned the presence of palatal and nasal erosion and 
pharyngeal ulceration and scarring which could be called tertiary 
manifestations of syphilis. However, as this condition under the 
term of gangosa and rhinopharyngitis mutilans is described in yaws 
as well as syphilis,^* it does not give us much diagnostic aid. It 
simply confirms us in the decision to translate the word “ bejel ” as 
treponematosis. 

A modern lecturer on syphilology called the attention of his class 
to the importance of the chancre in the development of “ resistance ” 
by the organism. He stated that the skin was one of the foremost 
organs in the formation of “ antibody.” Stokes calls attention to 

" Ayiiyao, C. D.: Tertiary manifestations of yaws In the larynx, Jonr. of P. I. M. A., 
V, lU November, 1925, p. 331. 

" Idem : Tertiary manifestations of yaws In the nose and throat In the Philippine 
Islands, Jour, of P. I. M. A., VII, If, November, 1927, p. 411. 

Stokes, J. H.: Modern Clinical Syphilology, Saunders, Phlla., 1926. 
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(he fact that profuse reaction in the skin is rarely followed by severe 
nervous involvement later. He also says the converse of this seems 
to be true. He cites experimental evidence in support of the im¬ 
portance of the skin as a factor in the defense mechanism. It is 
suggestive to lay these facts alongside of the old French name for 
yaws, viz, sfirochetose eutanee.^ Perhaps it was the very fact that 
this spirochetosis was cutaneous that prevented it from being gen- 
ercAisee^ as true syphilis was designated in contradistinction. Per¬ 
haps it is the profuseness of the skin and bone lesions of yaws and 
bejel which prevent destruction of nervous and vascular tissues in 
subsequent years of the patient’s life. 

DIAGNOSIS 

The writer has not felt that in his own mind he could honestly 
square the disease called bejel with the diagnosis of occidental 
syphilis, as has been done by others who have described and treated 

the diseases of the Arabs. A review of the literature of the allied 

• 

spirochetal disease called frambesia tropica (yaws) also brought no 
peace of mind. Writers on yaws •• ** do not agree on the 

diagnostic criteria for that disease and there does not seem to be a 
single character of yaws which can not be duplicated in the literature 
of syphilis. To illustrate the confusion, Gutierrez names five forms 
of tertiary lesions found in yaws. These are (a) in the skin— 
tubercles, nodules, and gummata; (&) periostitis and osteitis: (c) 
keratoses, notably of the soles; {d) gangosa (rhinopharyngitis muti¬ 
lans, “ No doubt a sequel of yaws ”); (e) nodosites juxta—^articnlaires 
(“Not to be differentiated from syphilis clinically”). Goodman,** 
on the other hand, states that in his opinion there is no such period in 
yaws corresponding to the tertiary period of the syphilitic affection. 
He says, “As for the gumma lesion of syphilis, it has no counterpart 
in frambesia.” Much of the literature shows confusion in the minds 
of the writers when they come to the differential diagnoses of the 
treponematoes. Wood, quoted by Fox,** says: 

SJnee studying the question more fully I am inclined to suspect that we have 
been overlooking yaws and that among the negroes the disease has occurred in 

^Goodman, Herman: Frambesia tropica (yaws), with bibliography, Proc. Internat. 
Conf. on Health Probe, in Trop. America, 1924. United Fmit Co. 

* Gutlerrea, P. I>.: Yaws, its manifestations and treatment by neoar^^benamlne; Arch. 
Derm, and Syphil., 6, 3, September, 1922, p. 265. 

Gutierrez and Villasenor: The duality of yawa and ayphilla, Jour, of the P. I. M. A., 
VI, January, 1926, p. 5. 

^Bell, P.: Yaws (Frambesia) In the Chin Hills, Ind. Ined. Gas., June, 1925, pi 259» 

Jolly, G. G.: Occurrence and distribution of yaws in Burma^ Ind. Med. Gaz., December 
1926, p. 581. 

Mgchamberg and Klauder: Study of a case of yawa (frambesia tropica) contracted 
by an American soldier in France. Arch. Dermat and Syph., J, 49, January, 1921. 

“ Gutierrez, P. D. : Late or tertiary manifestations of yaws, Arch, of Derm, and 
Syphil., 12, October, 1925, p. 465. 

**Goodman, Herman: Generalized cutai^ua syphilis, clinical dllferentatlon, HI, 
frambesia tropica and syphilis, Amer. Jour. Sjrphil., January, 1926, p. 64. 

**Foz, Howard: The prevalence of yaws in tto United States, Arch, of Derm, and 
Syphil., 6^ December, 1922, pi. 657. 
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the South frequently and has been counted as syphilis * * *. Every negro 
is assumed by most writers to be guilty of syphilis until he proves his inno¬ 
cence. Can it be that syphilis is being generally confounded with yaws in 
this manner and can it explain the well-recognized mildness of present-day 
syphilis among the negro? 

Pineda and Wade,® writing from the Philippine Islands, state: 

It is generally believed that syphilis is not as rampant in our population as 
it is in many others, and that where present it does not do much harm. Our 
experience compels us in general to subscribe to this view. At the same time 
we strongly believe that these very conditions tend to cause syphilis to be 
unduly ignored. 

Fox reports a case of yaws in a negro in New York; Schamberg 
and Klauder,*® a young white man with a yaws infection apparently 
acquired in France; Alderson and Coe,** a Filipino with yaws who 
was studied in California; and Cady and Engman,*® the case of a 
negro with yaws who was diagnosed in St. Louis. The composite 
picture presented by these various cases of frambesia tropica does 
not have clear definition when the differential diagnosis with syphilis 
is discussed. 

Since bejel seems to select some of its characteristics from syphilis 
and others from yaws, the only safe ground is the position of Butler 
et al.^®' **’ in their adoption of the term treponematosis, which 
would certainly include bejel, as well as syphilis and yaws. If we 
posit with Butler the existence of two forms of qrphilis, the epidemic 
and the venereal, we must grant the possibility of all shades between 
these, depending on the progress of the community away from the 
“stone age,” and toward the environment of “treatment, clothing, 
and shoes.” Bejel is presented as a spirochetal disease due to Trepo- 
nema pdllidvm^ a variant of the “ Syphilis-yaws ” treponematosis. 
Clinical and serological studies of thjs disease are being continued. 

PuBUO Health Aspect 

If we are dealing in Deir-ez-25or6 with an epidemic type of tre¬ 
ponematosis among the Arabs, it is evident from the experience of 
Butler and others in the public-health work in Haiti, and of Lopez- 

•IMneda and Wade: The public health value of the ICahn preclp. test, with spccUl 
reference to yaws, Jour, of the P. I. M. A., VI, 6, June, 1926. 

Butler and Peterson: Treponomatosis as seen in the rural population of Haiti, 
Jour, of Lab. and Clin. Med., XII, 7, April, 1927, p. 670. 

"Schamberg and Klauder: Study of a case of yaws (frambesia tropica) contracted 
by an American soldier in France, Arch. Dermat. and Syph., S, 49, January, 1021. 

" Fox, Howard : The prevalence of yaws in the United States, Arch, of Derm, and 
Syphil., 6, December, 1922, p. 657. 

Alderson and Coe: Report of a case of yaws In California, Calif. State Jour, of 
Med., April, 1923. 

* Cady and Engman: A case of yaws occurring In Missouri, Arch, of Derm, and 
Syphil., 10, October. 1924, p. 446. 

" Butler and I’eterson: Treponematosis as a puUic health factor; Amer. Jour, of 
Syphil., 11. October, 1927, 539. 

^ Butler and Parsons: Effects of mass treatment on the epldeniology of treponematosis; 
Amer. Jour, of Syphil.. April, 1927, p. 228. 
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Bizal and others in the Philippines, that intermittent and individual 
treatment of the disease is worthless, and that an adequate attack 
of the disease must be a public-health function, treatment to be car¬ 
ried on widely and intensively and with persistent vigilance. The 
respective governments upon which this responsibility would largely 
devolve are the British and French through their mandatory rela¬ 
tion to the governments of Palestine, Iraq, and Syria. The facts 
presented above in regard to the comparatively small area about 
Deir-ez-Zore suggest studies of a wider field. It is not unlikely that 
the prevalence of treponematosis in Deir-ez-Zore is characteristic 
of the Bedouin Arabs wherever found. 

New compounds of bismuth which seem to have great spiro- 
chetioidal power and which can be administered intramuscularly 
offer the hope that an adequate campaign can now be carried on 
much more cheaply and easily than was thought possible when in¬ 
travenous neosalvarsan was considered necessary. 


TVLABEMIA (FBAKCIS’S DISEASE) 

By Walter M. Simpson, P. A, C. P., Lieutenant, Medical Corps, United States Naval 

Beeerve; Director, Diagnostlo laboratories, Miami Valley Hoapital, Dayton, Ohio ^ 

It has been quite generally considered that tularemia is a relatively 
rare disease of man and that it is of importance chiefly in those 
States west of the Mississippi River. The fact that the writer has 
been able to imearth 53 confirmed cases of tularemia in Dayton, 
Ohio, since last November would seem to prove quite conclusively 
that tularemia is a common disease of man and that it is by no means 
a disease chiefly confined to the western States. It was also demon¬ 
strated that tularemia has existed in Dayton for at least 20 years. 
Detailed descriptions of the Dayton cases have appeared else¬ 
where (1). 

The increasing importance of this disease is indicated by the fact 
that during the past four years Francis has recorded over 600 (2) 
confirmed cases. Prior to 1924, but 15 cases had been reported. 
Thanks to the writings of Francis, American physicians have ac¬ 
quired the ability to recognize this disease. 

With the exception of seven cases from Japan and three cases which 
occurred among laboratorians at London, England, all of the re¬ 
corded cases have occurred within the boundaries of the United States. 
Cases have been reported from every State in the Union except the 
New England States, Delaware, Wisconsin, and Washington. The 
greatest number of cases, 77, has been reported from Ohio. Mon¬ 
tana ranks second with 59 cases. (Fig. 1.) 


^ Editcir'b notb. —^At the Mixiueapolis sesaion of the American Medical Aaaodatioii, 
1928, Doctor 81mp8oii*8 exhibit of tularemia received the highest award, a gold medaL 
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found ant1-/'MAtmwt' agglutinins in tlie sei*um of one of Martin's 
patients 18 years after the original infection, v- 

Three years later, Penrse (3), of Brigham Cifyv ITiahc 
liine Casesof a dJsease of man which had been pitpniarly known smuhg 
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liTairhcis nine years later. In aU of PearfieV cases the^^d foUawed 

'detW'fly whites.'■ 

Awhile engaged in an investigation of a uplague-like’* epi^oQtie 
w^id^ring among gr^Umd .squirrels in Tnlare County, flalif,, iii 1011, 
McCoy and Clmpiii (4)» of tlie United States Public Health Service, 
i^latetl a rtew orgaithifl which they nanjed Rtv^Urhm\ hah after 
tlw‘-i?cmnty in whieh their ihscove^^^ 
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Between 1914 and 1917, Vail (5), Sattler (6), and Lamb (7), all 
ophthalmologists of Cincinnati, Ohio, described cases of Bacterimn 
Vulareme infection of the eye. Baeterimn ttdarense was isolated by 
Wherry and Lamb (8) in all three cases. These were the first in¬ 
stances of the recognition of the disease of man hacteriologicaUy. 

It remained for Edward Francis (9), of the United States Public 
Health Service, to point out that the disease known as deer-fly fever 
was caused by the same organism which was responsible for the 
plaguelike disease of rodents described by McCoy and Chapin. While 
investigating the so-called deer-fly fever in Utah, Francis isolated 
Bactet'mm tularenge from seven humans, one of whom died of the 
infection and all of whom had been bitten by the deer fly, Ghrysops 
disoalis Williston. Francis named this new disease of man tularemia 
(10). During the course of this investigation Francis and his assist¬ 
ant, Mayne, acquired the disease. Francis turned their misfortune to 
good account by demonstrating in their sera wati-tularenae agglu¬ 
tinins. Francis also demonstrated that the disease could be trans¬ 
mitted among laboratory animals by the deer fly (11). 

In 1924, Parker and Spencer (12), of the United States Public 
Health Service, while investigating Rocky Mountain spotted fever in 
the Bitterroot Valley of Montana, discovered that the common-wood 
tick of that region, DermacerUor andersoni Stiles, was a host and 
transmitter of tularemia. They also demonstrated hereditary trans¬ 
mission of the infection by female ticks through their eggs from 
generation to generation (13). During the course of this investiga¬ 
tion Parker and Spencer (14) and four other laboratorians acquired 
the disease and in three instances the direct cause was the handling 
of infected ticks. 

Hachiro Ohara, a Japanese investigator, published a report “con¬ 
cerning an acute febrile disease transmitted by wild rabbits ” in 1925. 
During that year four articles appeared in Japanese literature 
describing this disease, but in these no reference was made to 
tularemia. Two of the Japanese investigators acquired the disease 
after performing autopsies on infected laboratory animals. Francis 
and Moore (15) proved conclusively that Ohara’s disease and 
tularemia are identical. 

In 1925, Dieter and Rhodes (16) discovered that tularemia existed 
among wild rats which had been trapped in Los Angeles, Calif. In 
1927 Perry (17) isolated Bacterium tvlarenae after guinea pig inocu- 
laticm from two wild meadow mice in Contra Costa County, Calif. 
More recently, Green and Wade (18) have reproduced tularemia 
experimentally in certain birds. While these findings possess con¬ 
siderable scientific interest they are of very little clinical importance 
because it is the wild rabbit which constitutes the great reservoir of 
infection. 
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While the deer flj and the wood tick are important intermediate 
transmitters of the disease in the Northwest, neither of these “ car¬ 
riers ” is an important transmitter of the disease east of the Missis¬ 
sippi, although a tick of undetermined species has transmitted the 
disease in Louisiana, Oklahoma, Tennessee, Texas, and Arkansas. 
Every case in the Dayton series resulted from direct self-inoculation 
as a result of handling infected rabbit tissues. Most of the cases have 
occurred among market men who have skinned and dressed wild 
rabbits; in housewives or servants who have dressed rabbits for the 
table; in hunters who have dressed rabbits during the hunt; in 
farmers or ranchers who have picked infected ticks or flies from their 
horses or cattle, or who have cut up rabbits for fish bait, coyote bait, 
or for food for domestic animals. Twenty cases have occurred among 
laboratory workers as a result of handling infected laboratory animals 
or infected ticks. No disease has ever claimed so many victims amimg 
laboratorians as has tularemia. 

There is no recorded instance of man-to-man infection either as 
the result of direct contact or by the bite of infected deer flies which 
have previously bitten a tularemic patient. Freese, Lake, and 
Francis (19) presented some experimental evidence, however, which 
would indicate that insufficiently cooked rabbit meat might be 
dangerous as food. After cooking a laboratory rabbit dead of 
tularemia, they dissected the muscles and found some red tissue juice 
and red fibers near the bones. Guinea pigs inoculated with this 
insufficiently cooked muscle died acutely of tularemia. The organism 
is relatively thermolabile. It succumbs to a temperature of 66® to 
58® C. in 10 minutes in cultures and in splenic tissue. 

The disease is transmitted from rodent to rodent in nature through 
the agency of blood sucking lice, flies, and ticks. The disease does 
not exist in nature among domestic rabbits, although such animals 
are very susceptible to experimental inoculation. 

CUNICAI. MASmSTATIONS 

There is remarkable seasonable variation in the incidence of the 
disease east and west of the Mississippi River. In the northwestern 
States most of the cases occur during the season of the greatest 
activity of the wood ticks (March to August) and the deer flies 
(June to September). Furthermore, jack rabbits are found almost 
exclusively west of the Mississippi, and, since they are considered 
a pest, they are hunted from April to October, and human cases 
resulting from contact with jack rabbits occur during that period. 
East of the Mississippi, however, the incidence of the disease con¬ 
forms with that period of the year when the State game laws per¬ 
mit the hunting of the wild cottontail rabbits (November, December, 
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and January). In the Dayton series every case of the disease was 
acquired during November. 

The period of incubation varies from one to six days. In the 
majority of the cases the acute onset of illness occurs on llie third 
or fourth day after inoculation. The onset is sudden and is usually 
initiated with a sharp chill which may occur while the patient is 
asleep or while he is in the midst of his work. The onset s 3 miptoms 
simulate those of a severe influenzal infection: Fever, which fre¬ 
quently rises to 104° to 105° F., chills and sweats, severe headadie, 
aching pains in the back and extremities, marked prostration, and, 
frequently, vomiting and diarrhea. Delirium is common during the 
acute stage of the illness. 

An analysis of over 600 case reports indicates that there are four 
distinct clinical types of this disease: 

1. Ulcerogla'ndular type .—^This is the most common and important 
form of the disease. Over two-thirds of the recorded cases fall into 
this group. The primary lesion begins as a papule which develops 
at the point of inoculation, usually on the finger or hand in the cases 
acquired by direct contact. The center of the papule undergoes 
necrosis and the necrotic core is liberated, leaving an ulcer, usually 
about three-eighths inch in diameter, with reddish elevated periph¬ 
ery, a necrotic base, and a sharply punched-out border. The patient 
usually complains, within a day of the onset of illness, of painful 
swellings in those lymph nodes which drain the site of the inocula¬ 
tion. The primary ulcer heals very slowly and healing is apt to be 
greatly delayed if the primary lesion is lanced. The primary lesion 
is a granuloma and incision is of no benefit. 

In about one-half of the ulcerglandular cases the enlarged and 
painful regional lymph nodes will suppurate, and in these cases we 
have found that the convalescence is shortened by surgical drainage 
after fluctuation develops. In the other half of the cases the Ijnnph 
glands do not suppurate but remain firm and gradually regress in 
size over a period of several months. 

Sporotrichosis-like nodular lymphangitis along the lymphatics of 
the forearm and arm occurred in 9 of our cases and in 83 of the pre¬ 
viously reported cases. In many instances these nodules suppurated 
and either drained spontaneously or were incised. 

In the majority of the Dayton cases inoculation occurred as a 
result of a perforating wound produced by a sharp fragment of 
rabbit bone. 

2. Oc^glandnlaT type .—^In this form the primary localization is 
in the conjunctiva, and is usually the result of inadvertently wiping 
the eye with contaminated fingers. Along with the conjunctivitis 
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there occur painful enlargements of one or more of the following 
groups of regional lymph nodes: Preauricular, parotid, postauricu- 
lar, submaxillary, anterior cervical, and in a few severe cases the 
axillary group. The same severe constitutional symptoms occur as 
in the ulceroglandular type. The diseases known to ophthamologists 
as Farinaud’s conjunctivitis and conjunctivitis necroticans infectiosa 
are clinically similar to conjunctivitb tularensis, and many of the 
cases reported under these names may be in fact examples of con¬ 
junctivitis tularensis. 

3. Glandular type .—^In this form of the disease there is no demon¬ 
strable primary lesion. In nine of the Dayton cases careful scrutiny 
revealed no visible primary lesion. In all other respects the disease 
is similar to the ulceroglandular type. There is both clinical and 
experimental proof of the ability of the organism to penetrate 
unbroken skin. 

4. Typhoid type .—This rare form of the disease constitutes the 
greatest diagnostic problem. There is no primary lesion and no 
adenopathy. Fever is the outstanding symptom, and in many cases 
it simulates typhoid fever. The diagnosis is established serologically. 
Most of the cases occurring among laboratorians were of this type. 

A skin eruption occurs occasionally. It may be macular, papular, 
pustular, or any combination of these lesions. Many of those indi¬ 
viduals who have developed a pustular eruption have died. The 
eruptions may involve any part of the body. 

The convalescence is one of the worst features of the disease because 
of its prolonged character. In most instances the patient is confined 
to bed for two or three weeks. During the second month a feeling 
of great fatigue prevents the individual from exerting himself. 
Many have tried to undertake their usual work during the third or 
fourth month and have been forced to quit and rest for another 
month or two. Many have not regained their strength for over one 
year. Ultimate recovery usually occurs without sequelae. One attack 
of tularemia confers permanent immunity. 

Francis has recorded 23 deaths (4 per cent). The writer is of 
the opinion that this proportion of deaths does not adequately rep¬ 
resent the true death rate, since he has learned of seven deaths which 
have occurred during the last IQ years in Dayton, all probably due 
to this disease. In one of the Dayton cases death occurred four days 
and seven hours after the onset of illness. The organism was re¬ 
covered after animal passage by Francis and by the writer from 
serum collected the day before death. Autopsy revealed the char¬ 
acteristic lymph node and visceral lesions and the organism was 
again recovered from axillary tissue taken at the time of autopsy. 
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Diaoitobis 

The most important factor in the diagnosis of tularemia is to have 
the disease in mind. Its symptoms and signs are so characteristic 
in most instances that it is not easily confused with any other disease. 
The important considerations are the history of contact with rabbits 
or deer flies or wood ticks, the development of the indolent primary 
lesion and the regional adenopathy, associated with the “ grippelike ” 
onset symptoms. 

Many cases have been primarily diagnosed influenza. The next 
most common error has been to consider the disease as one of strep¬ 
tococcus etiology. Many have insisted upon the diagnosis of typhoid 
fever until compelled to relinquish this diagnosis because of repeated 
negative Widal reactions and positive agglutination of Bacterhtm 
Udareme. The development of nodular lymphangitis in some cases 
has lead to the diagnosis of sporotrichosis. Because of the fact that 
the serum in tularemia occasionally cross-agglutinates Bacterium 
meliteme and BacterUim dboTtiinn^ serologists have confused the dis¬ 
ease with imdulant fever. Even though a close serological relation¬ 
ship seems to exist between Ba>cterhjmx ttUcerense^ Bcu^ermm nxeli- 
tense, and Bacterium abortum in occasional cases, the proportion¬ 
ately higher titre reached by sxAA-txiLareme agglutinins and the use 
of reciprocal agglutinin absorption tests leave no doubt as to the 
diagnosis. Because of the similarity of the granulomatous lesions 
in tissue sections, pathologists have clung to the diagnosis of 
tuberculosis. 

It is an easy matter to confirm the clinical diagnosis. The best 
method is to collect 4 or 5 cubic centimeters of blood, exactly as one 
coUects it for the Wassermann test. This may be submitted to the 
Hygienic Laboratory of the United States Public Health Service 
at Washington or to any laboratory that possesses the necessary Baic- 
terium txdarense antigen for agglutination reactions. One of the re¬ 
markable characteristics of this disease is the persistence of the 
agglutinins. Anti-tdlarense agglutinins have never entirely disap¬ 
peared from any case. It is, therefore, possible to take the serum of 
a patient suspected of having had tularemia many years previously 
and still determine accurately whether or not that patient has ever 
had tularemia. In one of the Dayton cases agglutinins were present 
in relatively high titre (1:160) 19 years and 4 months after the 
original infection. Agglutinins are constantly present at some time 
during the second week of illness. It is useless to take blood for 
agglutination reactions during the first week. An abrupt rise in 
titre occurs during the third week, reaching its maximum (1:1,280 
to 1:2,560) during the fourth to the seventh week, after which there 
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is a gradual decline in titre until, at the end of the first year, the 
average titre is about 1:160. 

A second method for confirming the clinical diagnosis is to isolate 
the organism from guinea pigs inoculated with the blood of the 
patient or with material from the primary lesion or from the regicmal 
lymph nodes. It has been repeatedly stated that all attempts to 
recover the organism directly from human tissues on artificial cul¬ 
ture media have been futile. Using a cystine-glucose-peptone-meat 
infusion agar (Francis’s medium), to which 5 per cent human 
serum had been added, the writer succeeded in two instances in 
growing the organism directly from the material taken from the 
walls of axillary abscesses. The organism will not grow on ordinary 
laboratory media. It grows well on coagulated egg yolk and cystine 
agar. Cover glass preparations made directly from the pus evacu¬ 
ated at the time of surgical drainage are of no value in determining 
the identity of the organism. 


Tbkatment 

There is no specific treatment. The treatment is essentially 
symptomatic. Strict confinement to bed is the most important meas¬ 
ure. It is imwise to incise the primary lesion, and the enlarged 
regional lymph nodes should not be surgically drained until definite 
suppuration is present. No intravenous therapy (mercurochrome 
and other dyes, iodides, etc.) has altered the course of the disease. 
Prophylactic measures are of great importance. These include the 
education of market men and the laity in general as to the dangers 
of the infection and the manner in which it is acquired, by urging 
thorough cooking and by the warning that all individuals who 
handle wild rabbits or infected laboratory animals should wear rub¬ 
ber gloves. The writer is now engaged in an investigation of the 
effect of immune serum on the course of the disease and this will 
be made the subject of a further report. 
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PHT8I0L0OT OF RESPIRATION IN RELATIONSHIP TO THE PROBLEMS OF 

NAVAL MEDICINE* 

By Bnoaira F. Do Bois, Captain, Medical Corps^ United States Naval Reserve; Medical 
Director, Rnaaell Sage Institute of Pathology; 'Associate Professor of Medicine, Cornell 
University Medical College, New York 

Part IV 

HIGH ALTITUDES 

The phenomena of oxygen want are most clearly seen in men at 
high altitudes, but the same s 3 ^mptoms may occur in a wide variety 
of conditions where the relationship to a deficiency of oxygen is 


‘From the Rnsaell Sage Institute of Pathology In affiliation with the Second Medical 
(Cornell) Division of Bellevue Hospital, New York. Parts 1, 2, and 3 were pabllMicd 
la the UNtTBD Status Natal Msdical Bulletin, 1928, te, Nos. 1, 2. and 8. 
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much less apparent. Most writers use the term **anoxemia” as 
synonymous with oxygen want, but this is not quite correct, and we 
must remember that oxygen want may occur even when there is a 
plentiful supply of oxygen in the blood. Barcroft classifies the 
chronic types of anoxemia as the anoxic, anemic, and stagnant. In 
the anoxic type, such as occurs at high altitudes, the pressure of 
oxygen in the blood is too low. In the anemic type, as, for example, 
carbon-monoxide poisoning, the quantity of normal hemoglobin is 
too small. The stagnant type is best illustrated by heart failure 
where an insufficient supply of oxygen is supplied to the tissues. 
Meakins and Davies (1) give a more comprehensive classification, 
which may be abbreviated as follows: 

(a) Insufficient partial pressure of oxygen ^ the inspired air: 

1. Mountain sickness, balloon ascents, etc., where the oxygen per¬ 
centage remains normal but the barometric pressure is greatly 
reduced. 

2. “ Black damp ” or “ fire damp ” in mines, where the barometric 
pressure is normal or even increased while the oxygen percentage is 
markedly diminished. (This type of diminution may occur in sub¬ 
marines but is usually complicated by increased carbon dioxide.) 

(&) Obstruction to the air passages, preventing free entrance and 
exit to the lung alveoli. 

(c) Obstruction to the passage of oxygen from the alveolar air to 
the pulmonary blood; e. g., edema of the lungs or emphysema. 

{d) Alteration in the oxygen-carrying capacity of the blood; e. g., 
anemia, carbon monoxide poisoning. 

{e) Conditions where the blood leaving the lungs is fully oxy¬ 
genated but the tissues are not properly supplied with oxygen; e. g., 
circulatory failure. 

(/) Conditions where the mixed arterial blood through admixture 
with venous blood is deficient in oxygen; e. g., unequal ventilation of 
the lungs such as occurs in lobar pneumonia. Congenital heart 
disease. 

(y) Conditions where the tissues are well supplied with oxygen 
but, on account of the action of certain protoplasmic poisons, are 
unable to utilize it; e. g., cyanide poisoning. 

In all of these conditions we find that oxygen want is the funda¬ 
mental cause of the trouble. The symptoms depend on the rapidity 
of the production of the anoxemia, its degree, duration, the nature of 
the tissues chiefly affected, and the resistance or powers of adaptation 
of the individual. 

Man has but a small store of reserve oxygen. Henderson and 
Haggard (2) estimate that during ordinary breathing the lungs con¬ 
tain 0.56 liter of oxygen and the blood only enough more to bring 
the total to 0.9 liter, or barely five minutes’ supply even for resting 
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conditions. After this is exhausted complete anoxemia results, 'which 
in the course of about 10 minutes leads to irreparable damage to the 
nervous ^stem. 

A man can hold his breath for one or two minutes while he is using 
the reserve supply of oxygen in his lungs. If, however, he takes 
a few breaths of some inert gas such as pure nitrogen or hydrogen he 
washes out this reserve of oxygen in a few seconds and falls un¬ 
conscious. Rapid death may result from a breath or two of cyanide 
which renders the tissues incapable of receiving or utilizing oxygen. 
Such examples illustrate the results of sudden oxygen want, fortu¬ 
nately encountered but seldom. 

The various stages of anoxemia have been well described by Hen¬ 
derson and Haggard (2) in their excellent monograph on noxious 
gases. They call attention to the fact that even in mild but uni¬ 
formly maintained asphyxia the symptoms become increasingly severe 
as the nervous ^stem is damaged more and more by the duration 
of the anoxemia. I shall quote them verbatim: 

First gtoffe of anoxemia .—^Wben the oxygen of the inspired air is diminished 
from the normal 21 per cent, abont 160 millimeters, to values between 16 and 12 
per cent—^that Is, somewhat beyond the point at which a candle is extin- 
gnished—the first perceptible signs of anoxemia dev^op. The volume of breath¬ 
ing is increased and the pulse rate is accelerated. (Both of these conditions 
actually b^n eariier, but not noticeably.) The ability to maintain attenti<m 
and to think clearly is diminished but can be restored with effort. Muscular 
coordination for the finer skilled movements, such as writing, is smnewhat dis¬ 
turbed. Respiration is much increased, so that the amount of carbon dioxide 
in the body is correspondingly decreased. 

Second stage of anoxemia .—^When the oxygrai is diminished to valuM be¬ 
tween 14 and 9 per cent the higher centers of the brain, are affected. Con¬ 
sciousness continues but the Judgment becomes faulty. Severe injuiles such as 
bums, bruises, and even broken bones may cause no pain. Emotions, particu¬ 
larly ill tmnper and pugnacity, and less often hilarity, or an alternation of moods, 
are aroused with abnormal readiness. Muscular efforts lead to rapid fatigue, 
and may permanently injure the heart. As they Intensify the anoxmnia, they 
may induce fainting. The reeifiratlon is frequently of the intermittent or 
Cheyne-Stokes type. 

7%ird stage of anoxemia .—^When the oxygen is diminished to values between 
10 and 6 per cent, nausea and vomiting may appear. The subject loses the 
ability to perform any vigorous muscular movement. Bewilderment and loss of 
consciousness foUow, either with fainting, or in rigid glassy-eyed coma. If 
revived, the subject may have no recollection of this stage or an entir^y 
erroneous belief as to what has happened. 

Up to this stage, or even in it, he may be wholly unaware that anything is 
wrong. Then his legs give way, leaving him unable to stand or walk. This 
is often the first and only warning, and it comes too late. He may realize that 
he is dying, but be does not greatly care. It is all quite painless. 

Fourth stage of anoxemia .—^When the oxygen is diminished below 6 per 
cent, respiration consists of gasps. Convulsive movements may occur. Then 
the breathing stops, but the heart continues to beat for 6 to 8 minutes. Then 
death. 
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This description might well be a specific account of a man under¬ 
going the test for aviators in a low pressure chamber or on a rebreath- 
ing apparatus. On careful analysis, however, you will find that it 
applies equally well to miners exposed to black damp (nitrogen) or 
to patients su)fiering from carbon monoxide poisoning. We have 
already come across most of these i^mptoms in our discussions of 
severe pneumonia, cardiac failure, and submarine disa^rs. 

Anoxbhia at Hiea Altitudbb 

The foundations of our knowledge of the physiological effects of 
high altitudes were firmly laid as early as 1878 by Paul Bert (3) in 
his classical book La Pression Barom6trique. It was he who first 
grasped the significant fact that the partial pressure of oxygen 
counted, not the percentage alone or the barometric pressure alone 
but the product of these two. By means of bell jars for animals 
and two steel chambers in which a man could be placed under reduced 
pressure, he duplicated all the phenomena observed on high moun¬ 
tains or in balloons and proved that all the symptoms could be 
relieved by breathing oxygen. 

Haldane (4) in his book on respiration has given a most enter¬ 
taining account of Paul Bert and the early balloonists. In 1783 the 
brothers Montgolfier first used hot-air balloons and soon afterwards 
the French physicist, Charles, invented the hydrogen balloon and 
with it reached an altitude of 13,000 feet. In 1804 Robertson at¬ 
tained 26,000 feet and suffered severe symptoms. Glaisher and Cox- 
well, in 1862, rose to a height estimated at 29,000 feet and Qlaisher 
lost consciousness. Coxwell tried to pull the valve rope and found 
his arms paralyzed, but had the presence of mind to use his teeth. 
The most famous ascent was that of the French scientists, Croo6- 
Spinnelli, Sivel, and Tissandier, in 1876. The two former died from 
oxygen want, but Tissandier has left the following graphic account 
which Meakins and Davies (1) have translated from Paul Bert’s 
book: 

I now come to the fateful moments when we were overcome by the terrlWe 
action of reduced pressure. At 7,000 meters (320 mm.) we were all b^ow in 
the car—toriwr had seized mo. My hands were cold and I wished to put on 
my fur gloves; but, without being aware of it, the action of taking them from 
my pocket required an effort which I was unable to make. At this height 1 
wrote, nevertheless, in my notebook almost mechanically, and reproduce liter¬ 
ally the following words, though I have no very clear recollection of writing 
them. They were written very illegibly by a hand rendered very shaky by the 
cold: “ My hand* are frozen. I am well. We are well. Haze on the horizon 
with small rounded cirrus. We are rising. Croc4 is panting. We breathe 
owygen. Sivel shuts his eyes; Crocd also shuts his eyes. I empty aspirator. 
1.20 p. m., — 11’, B. S20. Sivel is dozing. 1.25, — 11’, B. SOO. Sivel throtos 
ballast ” (the last words scarcely legible). I had taken care to keep absolnt^y 
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Still, withoQt saspectiDg that I bad, already, lost the use of my limbs. At aboat 
7,600 meters (800 mm.) the condition of torpor which comes over one is extraor* 
dinary. Body and mind become feebler little by little, gradually and insensibly. 
There Is no suffering. On the contrary, one feels an Inward joy. There is no 
thought of the dangerous position; one rises and is glad to be rising. The 
vertigo of high altitudes is not an empty word; but so far as I can judge from 
my own Impressions this vertigo appears at the last mommit and immediately 
precedes extinction, sudden, unexi>ected, and irresistible. I soon felt myself so 
weak that I could not even turn my head to look at my companions. I wished 
to take hold of the oxygen tube, but found that I could not move my arms. My 
mind was still clear, however, and I watched the aneroid with my eyes fixed on 
the needle, which soon pointed to 290 millimeters and then to 280. I wished 
to call out that we were now at 8,000 meters, but my tongue was paralysed. 
All at once I shot my eyes and fell down powerless and lost all further memory. 
It was about 1.30. 

In this ascent the balloon continued to rise till a minitnnm pressure of 263 
millimeters, registered automatically, was reached. When Tlssandler recov¬ 
ered consciousness Slvel and Grocd-Splnelli were dead. They were all pro¬ 
vided vdth oxygmi, ready to breathe, but all were paralysed before they realised 
the need for it. 

In 1901 Berson and Siiring, using oxygen cylinders, reached about 
36,000 feet in a balloon. In 1920 Major Schroeder, of the United 
States Army Air Service, established a record of 38,114 feet in an 
airplane, but became unconscious and had a narrow escape. Lieu* 
tmiant Champion, of the United States Navy, in 1927 slightly ex¬ 
ceeded this height in a hydroplane, when his machine caught fire and 
he was obliged to fight the flames as he made a forced landing. 

Many scientific expeditions have been made to high mountains to 
observe the effects of altitude. Two of the most recent and most 
important were the Anglo-American expedition to Pike’s Peak 
(14,110 feet) by Douglas, Haldane, Henderson, and Schneider, and 
a similar expedition to Cerro de Pasco (14,200 feet) in the Peruvian 
Andes, in which Barcroft, Meakins, and several American physiolo¬ 
gists made extensive studies of the permanent residents. In addi¬ 
tion, many important facts have been demonstrated at sea level in 
low-pressure chambers by Haldane, Henderson, Schneider, and 
others. 

The symptoms of mountain sickness can be observed most easily at 
Pike’s Peak, where tourists who have been partially acclimatized 
near the foot of the mountain at an altitude of 6,000 feet take the 
train to the summit of the Peak where the altitude is 14,110 feet and 
the barometer 458 millimeters. Some individuals, especially those in 
good physical training, show no untoward symptoms on some as¬ 
cents though they may be affected at another time. Most, however, 
look blue and pant on exertion. Many are nauseated and some of 
these faint. C^gen relieves these symptoms. As might be ex¬ 
pected, the tourists who walk up the mountain suffer more than 
those who ride on the train. 
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If the mountain sickness is not too severe and if the man remains 
in the hotel on the mountain he becomes acclimatized in the course of 
a few days. He now finds himself able to indulge in mountain 
climbing, although he is never capable of quite as strenuous exer¬ 
tion as if he were at sea level. 

The Andean expedition found in the mines at Cerro (14,200 feet) 
white engineers who had lived at this altitude many months or 
years and native laborers who had been born tliere. These Indians 
were capable of carrying heavy loads of ore up steep ladders. This 
furnished the scientists an unusual opportunity of studying the 
processes of adaptation. 

The basal metabolism of acclimatized men at altitudes of 14,000 
feet is practically the same as at sea level. Schneider, Truesdell, 
and Clarke (5), using a steel chamber, found a reduction of 4.5 to 
26 per cent in most of their subjects when the barometric pressure 
was reduced to between 410-S10 millimeters mercury for 30 to 60 
minutes. Later there was a return to normal and in some instances 
a rise which was probably due to mountain sickness. Thus we see 
that under ordinary resting conditions on moimtains there is no in¬ 
creased consumption of oxygen and even muscular exercise does not 
involve any greater demands from the tissues than at sea level. The 
chief physiological problem is how to supply the tissues with the 
normal quantity of oxygen. There is no difficulty in the removal of 
carbon dioxide; in fact, everything tends to aid its removal. 

The most outstanding phenomenon is the increase in the rate and 
depth of respiration. Schneider (6) gives the following figures for 
one man on whom he measured the amount of air entering the lungs 
per minute: 


Respiration 

Rate 

Minute volume 

At sea 
level 

On Pikes 
Peak 

At sea 
level 

On Pikes 
Peak 

Standing . 

17 

20 

10.4 

14.9 

Walking at 4 miles per hour.-... 

17.2 

20 

37.3 

57.0 

Walking at 5 miles i)er hour... 

20 

36 

60.9 

110.2 


This increase in respiration seems to be due to a stimulation of the 
respiratory center caused by a lack of oxygen. We have seen in the 
previous chapter that the most important regulator of respiration is 
the Ph of the blood; acids, especially carbon dioxide, stimulating the 
respiratory center. Oxygen want in the respiratory center is a sec¬ 
ondary stimulus, acting as a rule more slowly. Perhaps the effect of 
anoxemia on the center is to permit the accumulation of lactic acid 
or other products of the metabolism of the center itself. 
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The natural result of an increased ventilation of the lungs is to 
raise the percentage of oxygen in the alveolar air and to lower the 
percentage of carbon dioxide. Of course the partial pressure, ex¬ 
pressed in terms of millimeters of mercury, of both of these gases is 
diminished on Pike’s Peak, because the total barometric pressure is 
about 60 per cent of that at sea level. Schneider (6), describing the 
results on his companions, says that the average CO 2 tension of the 
alveolar air on arrival at the summit of the peak was 32.8 milli¬ 
meters, falling later to between 26.4 and 29.5 millimeters. The oxy¬ 
gen on arrival ranged between 40.2 and 47.1, rising to 54-56.4 milli¬ 
meters as the CO 2 fell. Had the sea level CO 2 tension of 40 milli¬ 
meters been maintained at 14,000 feet the alveolar O 2 tension would 
have been only 86. 

There is a distinct lowering of the COj content of the arterial 
blood and a shift of the COj dissociation curve to the right. Tests 
of the blood of some of the men on the Andean Expedition indicated 
a slight change of the Ph in the direction of increased alkalinity, 
showing a partly compensated gaseous alkalosis. The body responds 
to this by diminishing the ammonia formation and increasing the 
excretion of alkali by the kidneys. The compensation at high alti¬ 
tudes is never quite complete and a slight alkalosis remains. Bar- 
croft and his associates in the Andes found a shift of the oxy-hemo- 
globin dissociation curve to the left, and this in turn aids the 
absorption of oxygen, especially when there is an increase in the 
percentage of hemoglobin. (Meakins and Davies (1) p. 183.) 

A striking increase in hemoglobin does actually oecur. Paul Bert 
suggested the possibility of this method of adaptation and later 
proved it by actual test. The first rapid rise in hemoglobin percent¬ 
age which occurs soon after reaching a high altitude seems to be 
caused by a diminution of the watery constituents of the circulating 
blood. Later there is an active formation of new blood cells with a 
marked increase in the reticulated red cells, as demonstrated in the 
report of the Peru Expedition. Thus, Meakins in the Andes showed 
an increase in his hemoglobin from his normal of 100 to the high 
level of 122-123 per cent. Bock’s blood showed the same change. 
Two of the Indians who lived at the mines gave figures of 146 and 
148 per cent. Their blood had an oxygen content of 22.8 cubic centi¬ 
meters per 100 cubic centimeters blood. Miss Fitz Gerald, working 
with the Pike’s Peak Expedition, had found in acclimated inhabit¬ 
ants at various levels an average rise of about 10 per cent of hemo¬ 
globin for every fall of 100 millimeters in atmospheric pressure. 

As a result of these various factors of adaptation men have been 
capable of strenuous exertions at very high altitudes. For example, 
the Abruzzi Expedition in the Himalayas lived for two months at 
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17,000 feet without encountering any symptoms of mountain sick¬ 
ness. Later, seven of the Europeans spent nine days at 20,700 feet 
and some even climbed to 24,600 feet without distress. Meakins (1) 
(p. 186) describes the more recent Mount Everest Expedition where 
Bruce and Finch attained an altitude of 27,000 feet without oxygen. 
This would mean a partial pressure of oxygen in the inspired air 
of about 51 millimeters and in the alveolar air of about 26 millimeters. 

The physiological changes in the organism caused by residence at 
high altitudes wear off in the course of a few days or weeks after a 
return to sea level, but it is not inconceivable that we may be able to 
prepare an aviator for a record altitude flight by having him live for 
several weeks on Pike’s Peak and then hurrying him to the flying 
field. It does not seem practicable to acclimatize a man by means of 
brief altitude flights even if repeated at frequent intervals. It might 
be possible, however, to accomplish this result by having an aviator 
sleep every night in a low-pressure chamber or an ordinary respiration 
chamber in which the oxygen content was maintained at about half 
its normal percentages. In all such procedures great care must be 
taken not to damage the good health or morale of tiie aviator since 
these are assets of much greater importance than increased hemo¬ 
globin or a partially compensated alkalosis. 

Studies made on mountain tops would not seem of much interest 
to the naval surgeon were it not for the bearing which they have 
on the problems of aviation. We can not tell how soon it will be until 
our aviators must remain for long periods at high altitudes in dirigi¬ 
bles or fight their planes in atmospheres so tenuous that life can not 
be supported without the aid of oxygen. 

There are, of course, many factors in aviation besides altitude. We 
must take into account the cold, the excitement, the constant danger. 
There are sudden changes of pressure in a nose dive, and on a long 
descent it may amount to half an atmosphere. This causes great 
discomfort if the aviator is unable to “ clear his ears ” owing to a cold 
in the head with stoppage of the Eustachian tubes. The normal avia¬ 
tor has little difficulty from this source and, indeed, his pressure 
changes are mild when compared with those of Uie deep diver who 
may drop to a pressure of six atmospheres in less than a minute. 

A more serious physiological problem is the sudden change of 
direction necessitated by stunt or combat flying. If the plane and 
the pilot and his heart and liver and blood, all swooping downward at 
a rate of 200 miles an hour, make a sudden turn upward the heart 
and liver and blood will be driven toward his feet with terrific force. 
Sometimes things “ go black ” for an instant, perhaps from anemia of 
the respiratory center, perhaps from some other cause. It is difficult 
to conceive of any physiological experiment which would cause more 
derangement to the organism. 
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Altitude does not. become a factor in aviation until heights over 
7,000-10,000 feet are reached. Above these levels individual differ¬ 
ences become marked. In general, the men in good physical train¬ 
ing stand altitude much better than those whose condition is not so 
good. Some men seem to be endowed by nature with special ability 
to withstand low percentage of oxygen, but even these men do badly 
when suffering the effects of disease or fatigue or dissipation. One 
of the best methods of determining the ability to respond to low 
oxygen is the rebreathing apparatus developed by Yandell Hender¬ 
son and Pierce during the war. This device is similar to the ma¬ 
chines used for measuring basal metabolism or the apparatus for 
mine rescue, but the oxygen is not replenished. The aviator, wear¬ 
ing a nose clip, breathes through a mouthpiece connected by means 
of tubing with a large spirometer which contains air. The CO 3 of 
his expired air is absorbed by means of soda lime so that there is 
no undue accumulation of this gas. As the test proceeds the 21 per 
cent originally present is gradually reduced to 8 or even 6 per cent. 
At this time the subject begins to show signs of distress and may 
become unconscious while sitting upright or may faint. As a rule 
the observing surgeon stops the test before this point. In fact, the 
aviator has been under careful observation during the whole pro¬ 
cedure and records are made of his pulse rate, blood pressure, color, 
and responses to certain standardized tests, so that it is possible 
to ascertain the exact point at which he first showed signs of oxygen 
want. This rebreathing test has been extensively used in our Army 
and Navy and has proved to be most valuable. It is much more con¬ 
venient than testing men in a low-pressure chamber and it gives 
much more reliable information than the simpler tests of vital capac¬ 
ity, maximum force of expiration, breath holding, etc. 

The aviator seldom remains at high altitudes long enough to 
show the classical symptoms of mountain sickness but he may show 
the signs of acute oxygen want. It is almost impossible to study 
these phenomena in an airplane, but they may be observed by simu¬ 
lating rapid ascents in a low-pressure chamber. Thus, Lutz and 
Schneider ( 6 ), when they lowered the pressure at a rate correspond¬ 
ing to an ascent of 1,000 feet a minute, noted in about a quarter 
of the subjects an increase in pulse rate at the equivalent of 4,000 
feet. There is a slow and gradual increase in pulse rate up to a 
level of about 14,000 feet, and after that it is more rapid. The in¬ 
crease averaged 15 beats at 16,000 feet and 20 at 18,000 feet. There 
is not much change in the blood pressure up to 15,000 feet. After 
that the systolic may rise and the diastolic fall a little. In those 
who respond poorly to high altitudes a sudden fall in blood pres¬ 
sure presages syncope. There is some evidence of an increased blood 
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flow during anoxemia. It must always be remembered that an 
aviator at high altitudes may be getting along very well while at 
rest but if his metabolism is increased by cold or excitement or 
physical work he will suffer acute oxygen want. 

The greatest danger at high altitudes, and in all other conditions 
which produce oxygen want, is the treacherous effect on the brain. 
There is usually no warning of danger and the judgment becomes 
faulty and muscles weak while the aviator still feels perfectly nor¬ 
mal. He may experience an unusual degree of exhilaration, not un¬ 
like that produced by alcohol. His judgment is about as reliable as 
a drunken man’s and it is at this time that he must make the correct 
decisions. Some aviators have fallen unconscious as a result of an¬ 
oxemia. Fortunately they usually recover after they have fallen 
far enough to reach air which contains more oxygen. 

Paul Bert recognized that altitude flying could be made safer by 
breathing oxygen. Since his time there have been many devices for 
supplying this to aviators. The simplest apparatus is a steel cylin¬ 
der of oxygen and a tube leading to the mouth. This can be adjusted 
either automatically or by hand so as to deliver enough oxygen to 
supplement that already present in the air. About half the oxygen 
will be wasted, since the flow is continuous during expiration as well 
as inspiration. In order to prevent this a device may be added to 
stop the flow during expiration or else allow it to collect in an 
expansile reservoir. Still more complicated attachments use face 
masks and valves and automatic regulating devices. The more com¬ 
plicated the apparatus the greater is the danger of something going 
M'rong. It is necessary to strike a balance between weight and com¬ 
fort and simplicity and the individual preferences of trained altitude 
flyers. 

Probably the greatest amount of oxygen for the least weight can 
be secured by means of liquid oxygen in a Dewar flask. Liquid 
oxygen is not easy to handle and it is nasty stuff in case of an 
accident. 

It is difficult to state at just what level oxygen should be employed. 
If an aviator is making frequent trips to high altitudes he will do 
well to start oxygen at 10,000 feet or even lower. It should always 
be used above 15,000 or 20,000 feet. 

We finally come to the subject of the absolute ceiling for the 
human organism. Haldane (4) discusses this in masterly fashion on 
pages 361 and 380 of his book on respiration. He says that in order 
to go safely above 30,000 feet it is necessary to have an apparatus 
which makes it certain that the wearer breathes pure oxygen or at 
any rate oxygen not mixed with any other gas than CO^. (There 
is some evidence that a low percentage of COj may help a little by 
increasing respiration.) When an aviator goes much higher the 
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water vapor present in the lungs becomes the limiting factor. At 
body temperature the water vapor in the lungs always exerts a 
pressure of 47 millimeters mercury no matter what the altitude. If 
the barometric pressure in a vacuum chamber were reduced to 47 
millimeters, the lungs would be entirely filled with water vapor 
and there would be no room for nitrogen or oxygen or carbon 
dioxide. At this point, or even a little higher, the liquids of the 
body would begin to boil. Tliis is an extreme example, but it is 
doubtful if a man can live, even in pure oxygen, at a pressure of 
100 millimeters. Under these conditions Haldane calculates that the 
alveolar air would contain 47 per cent HjO, probably about 20 per 
cent CO 2 and 33 per cent of oxygen with a partial pressure of 33 
millimeters mercury or about 4.3 per cent of an atmosphere. This 
pressure of oxygen is only one-twenty-third that of dry oxygen at 
atmospheric pressure, though the oxygen pressure in the inspired air 
is only reduced to a little over one-seventh. Matters might be helped 
a little by the reduced pressure which permits a greater velocity of 
the gas molecules. 

Haldane goes on to say that if we were required to go much above 
40,000 feet and to a barometric pressure below 130 millimeters it 
would be necessary to inclose the pilots in air-tight suits capable 
of resisting an internal pressure of say 130 miUimeter mercury. At 
such altitudes a few breaths of the surrounding air might prove 
fatal. 

End of Part IV 
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CASES ILLUSTRATING XAXILLO-PACIAL AND PLASTIC SURGERY 

By Lucius W. Johnson, Commander, Medical Corps, United States Navy 

This article is written with the hope of interesting some of the 
younger surgeons of the Medical Corps of the Navy in this work. 
There is a large field for it in the Navy and plenty of material. 
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When done with good judgment and proper technic, it returns large 
dividends in gratitude and appreciation. Most people who have 
facial defects suffer a certain mental handicap, so that correction 
of the deformity builds up the patient’s self-respect and aids him in 
making his adjustments to service conditions or to civil life. 

There is nothing new or original about the operations which are 
described here. They are standard methods and many of them have 
been in successful use for years. Most of them are elementary and 
form the foundation upon which more elaborate procedures are based. 
No attempt is made to describe the operations in complete detail 
because there are excellent textbooks available, such as J. Eastman 
Sheehan’s Plastic Surgery of the Nose and Plastic Surgery of the 
Orbit, John Staige Davis’s Plastic Surgery, Major Gillies’s Plastic 
Surgery of the Face, also Blair and Ivy’s Essentials of Oral Surgery. 
Because this branch of surgery is in its developmental stage, the 
current medical literature is full of articles with new and practical 
ideas. 

From the cases that have passed through my hands while on 
duty at the Naval Hospital, Washington, D. G., typical cases in each 
group have been selected to illustrate the defects that are frequently 
encountered in the service, that can be corrected by any surgeon of 
average ability. The early treatment of facial injuries has alret^dy 
been discussed in the Bulixtin,^ so no reference will be made to this 
important subject. 

Thb Osbitai. Bbsioh 

Scars or other defects are particularly noticeable because the eyes 
are so largely concerned in the expression of the emotions, ^e 
outer third of the eyebrow is a favorite site for large pigmented 
moles and one frequently sees them an inch or more in diameter. 
They can be removed by an incision such as that shown in Figure 1, 
leaving an inconspicuous scar which is almost entirely within the 
eyebrow. 

At the outer end of the palpebral fissure is a common location for 
small dermoids (fig. 2) which lie beneath the fascia and indent 
the bone. Cysts of the more superficial tissues are also common 
here. The cysts are freely movable, in contrast to the dermoids 
which are fixed in position.^ The dermoids are usually noticed in 
early childhood, while the superficial cysts are more prominent about 
the time of adolescence. These growths are easily removed through 
an incision within the limits of the eyebrow, the scar of which is 
entirely concealed. If a dermoid leaves a considerable depression in 

‘.Johnson, L. W., U. S. Nav. Med. Bull., 3, 1926. 

•Johnson, h. W., J. A. M. A. 86; 14 (Jan. 2), 1926. 
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the bone, it may be filled by cutting a small flap frcnn the adjacent 
temporal musde and swinging it into the hollow. 

Badical operations on the frontal sinuses, now fortunately less 
popular than in past years, may leave very conspicuous depressed 
scars; and when these occur, as in Figure 3, in otherwise beautiful 
young ladies, their correction is important. They commonly re> 
quire operation in two stages: First, excision of the scar and free¬ 
ing the tissues from the bone; and, second, replacing the lost bony 
ridge by a carefully called piece of costal cartilage. 

THB N 06 B 

Beconstructive surgery of this organ antedates history, but it is 
only since the late war that the methods have become so ^stem- 
atized and simplified that they can be successfully used by the 
average surgeon. In the Navy there are many men with deformed 



I ___ J.ETlrtell.usN\ 

Fig. 1,—Incision for removing growth from outer third of eyebrow 

noses, due to injury or other causes, who are glad to offer themselves 
as subjects for surgery, and excellent results have been reported in 
the Bttixetin by Camerer, Locy, and others. 

The nose is a relatively safe site for surgery. Its blood supply 
is rich and infection is a rare complication. Either the skin or the 
mucous membrane can be lifted from the bone and cartilage without 
danger of necrosis. If too much bone is removed from a hump 
nose, a little can be replaced, and if a cartilage implant for saddle 
nose does not give satisfaction, it can be removed without danger or 
disfigurement. 

Those who are beginning this work would do well to employ a 
plaster cast for study in their first few cases. Lieut. Commander 
A. W. Chandler, Dental Corps, United States Navy, has made many 
of these for me, and they have been of great assistance. They also 
make a valuable record. Photographs are also valuable for study 
and for record. On the cast one can build up the nose with wax or 
6711—28-6 
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modeling compound until the exact size and ^ape of the 
required cartilage is determined. (Figs. 4, 6, and 6.) The wax 
can then be removed, sterilized, and used as a guide during the 
operation while carving the cartilage. 

An important point in reconstruction of the nose is to have the 
shape of the organ in keeping with the other features. A beautiful 
Greek nose on a fat face with irregular features is grotesque. It 
is also important not to build up the upper third of the nose so 
much as to obscure the normal prominence of the nasion, as was 
done in Figure 7. Overcorrection, by inserting too much cartilage, 
is the commonest error in correcting the saddle nose. To appre¬ 
ciate this point, those who are interested should visit the Post- 
Graduate Hospital in New York and see the delicate and beautiful 
rhinoplasties which are done there by Dr. J. Eastman Sheehan. 

All the operations about the nose are best done under local 
anesthesia with novocain. The principal nerves are the nasociliary, 
which emerges from the median side of the orbit, and the infra¬ 
orbital. These should be blocked and then the tissues at the junc¬ 
tion of the nose and cheek infiltrated down to the periosteum. 
Careful injection about the philtrum is also important. 

The incision used for removing a bony hump or implanting car¬ 
tilage may be either within or without the nose. Figure 8 shows the 
common external incisions. The one across the bridge should be 
placed in one of the natural furrows, and its principal use is when 
one desires to Iragthen the nose and make its tip more angular. 
For removing a bony hump or correcting the ordinary saddle nose, 
the incision below the tip of the nose is better because the scar is less 
conspicuous. After operation no dressing is required other than 
compound tincture of benzoin painted over the wound. As one 
becomes more experienced in this work he will come to prefer one of 
the various incisions through the mucous membrane within the nose. 

After the incision is made the tissues are separated from the bone 
by sharp or dull dissection. For the hump nose, chisels can be bor¬ 
rowed from the dentist which are suitable for removal of the excess 
bone. Cartilage implants for saddle nose should be placed against 
the bone so that they will become firmly fixed in place. 

Cartilage for implantation may be secured from the fused car¬ 
tilages of the sixth, seventh, and eighth ribs, which usually form a 
broad plate. A vertical incision is made down through the rectus 
sheath and muscle, which extend as high as the fifth rib, until the 
cartilage is exposed. The muscle attachment is cleared until a suffi¬ 
cient area of cartilage is exposed and a piece slightly larger than 
required is removed. The wound is carefully closed. This is easily 
done under local anesthesia without discomfort, but for a few days 
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after the operation the patient finds this wound very painful, while 
the main operation, on the nose, causes little discomfort. 

Occasionally we see a case in which, following a submucous resec* 
tion, there is collapse of the supporting structures of the nose, 
with considerable obstruction to breathing. The ability to breathe 
through the nose is one of those minor blessings which one never 
appreciates, except in retrospect after they are lost. Relief can be 
afforded by inserting a strip of cartilage, notched and bent at an 
angle, so that the lower end rests against the maxilla while the 
upper end rests on the nasal bone. (Fig. 9.) Figure 10 shows 
the incision, below the tip of the nose, used in a case of this sort. 
The operation completely relieved the patient’s respiratory difficulty 
and corrected his profile. 



_ O e.Tfrreff- USN. I 

Fio. 8.—External incisloiiB for correcting nasal deformities 

Injuries from blows severe enough to fracture and displace frag¬ 
ments of the bones of the face are not uncommon. Figure 11 shows 
this type of deformity, in which the whole nose is laterally displaced 
and there are deep depressions in the cheek and the supraorbital 
ridge. It was caused by the kick of a horse during childhood. The 
first step in correction was a submucous resection of the septum. At 
the second operation an incision 2 inches long was made beneath the 
upper lip and the lip and cheek were raised from the bone. The 
nasal bones were chiseled loose from the maxilla and the whole nose 
mobilized. A vertical strip was removed from the posterior edge of 
the right nasal bone so that the nose could be brought back to the 
mid line. Through the incision deep sutures were taken in the soft 
tissues of the left cheek, gathering them together and pulling them 
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toward the mid line. The final stage will be building up the supra* 
orbital ridge by a cartilage implant. 

Cases are frequently seen in which, because of disease during child¬ 
hood, the nose fails to grow with the other features. Figure 12 
shows a cast of such a patient, in whom the nasal bones were 
destroyed at the age of 7. He now has a 7-year-old nose on an adult 
face. Cases of this sort can be greatly improved by lengthening the 
nose in the following manner. At the first operation an incision is 
made entirely across the nose just above the alse, through all tissues 



Fig. 9.—Cartilage Implantation to support nose after removal of septum 


(Fig. 13), and the tip of the nose is brought down to the horizontal. 
A fiap from the bridge of the nose is then turned down, with the 
skin surface inward, to form the epithelial lining of the tip. At the 
second operation, done a week or so later, a forehead flap is turned 
down to cover the raw area over the bridge and the flap that was 
turned down at the first operation. At the third operation the 
pedicle of the forehead flap is cut and returned to its original position 
and the remaining raw area is covered with a full-thickness graft 
from the arm or other source. The surgical work in the case pic¬ 
tured here has not yet been started but the operation is a standard 
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one for this type of defect. Additional cartilaginous support is 
rarely necessary for noses made in this manner. 

When the tip of the nose is lost, as in Figure 14, restoration is a 
more difficult and complicated matter, requiring considerable pre< 
liminary study. We plan to restore this nose by a forehead flap cut 



fQ 


in the manner for which Ivy ® gives the credit to V. P. Blair. It is an 
axiom, in cases of this sort, that loss of tissue due to disease is more 
difficult to repair than when the condition is due to injury. A plaster 
cast should be made and the desired nose built up on it in wax, as in 
Figures 15 and 16. The measurements of this nose are then taken 
and a diagram of the flap drawn as in Figure 17. A pattern of this 

•ivy, R. H., J. A. M. A., 84 , 181 (Jan. 17). 1925. 
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is cut from tin foil, to be sterilized for use during the operation. The 
portion B-T-E-L of the flap is to be folded in to make the lining 
of the nose and the columella. Figure 18 shows the flap cut out of 
rubber and illustrates the manner of folding it to make the columella 
and the lining of the nose. 

The first step of the operation is to cut away the scar tissue imtil 
perfectly healthy tissue with good circtilation is reached. This 
applies not only to the remnant of nose but also to the attachments 
of the alee and the remaining part of the septum. The tin-foil pattern 
is then laid on the forehead in the proper position and the flap is 
carefully cut through the whole thickness of the skin. After the flap 
is cut and raised, it is folded, as in Figure 18, and held by a few 
through-and-through sutures. The folded flap is then sewed in place 
with careful approximation of all the edges. After 10 days or more, 
when the flap is well united and the new circulation well established, 
the pedicle is cut off and returned to its original position and sutured 
there. The remaining raw area is covered with a full-thickness free 
graft from the arm, eyelid, prepuce, or other area. 

Anktlosib of the Jaw 

Limitation of the movement of the jaw may be due to many causes, 
the commoner ones being inflammatory infiltration of the muscles, 
bands of scar tissue, and changes within the joint, the last being true 
ankylosis. Changes in the joint may be due to suppuration or to 
injury. In many cases no definite cause can be determined. If the 
process starts in childhood, the interference with the function of the 
mandible prevents its proper development and gives a characteristic 
profile, as shovm in Figure 19. In the full-face view there is noted 
a normal fullness on the ankylosed side, while the side with the 
normal joint shows a distinct flattening. (Fig. 20.) On opening 
the mouth there is a deviation of the mandible toward the side of the 
ankylosis. (Fig. 21.) It is important to observe all these signs 
carefully because it has repeatedly happened that the operation was 
done first on the normal side, requiring a second operation on the 
ankylosed side. 

Of the various operations for this condition, the one most favored 
is that which attacks directly the diseased joint. The usual incision 
is shown in Figure 22. After the skin flap is raised and the fasciae 
incised, one should locate the branch of the seventh nerve which 
runs above the zygoma to the frontalis and the orbicularis pal¬ 
pebrarum. This nerve must be carefully guarded. After separat¬ 
ing the posterior fibers of the masseter muscle from the zygoma, one 
comes down to the joint. The capsule is opened and the cause of the 
limitation of motion is sought. In the case pictured here, as in most 
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cases, removal of the condyle was necessary. This is a delicate piece 
of work because of the proximity of the third division of the fifth 
nerve and the internal maxillary artery. Figure 23 shows the in¬ 
creased range of motion and Figure 24 shows the improvement in the 
profile, two years after the operation was done. 

New Gbowths Within the Mouth 

Of the benign lesions in this region, the ones we have most fre¬ 
quently encountered in the Navy are epulis, leukoplakia, giant-cell 
tumor, and dental <yst. Any one of these may be the precursor of a 
malignant growth, but in the service we are usually fortunate enough 
to detect them in the early stage and so avoid the more serious 
developments. 

In all lesions about the mouth the medical officer owes it to himself 
as well as to the patient to take advantage of the opportunity for 
consultati<m with his dental colleague. The dentist and the surgeon, 
working as a team, will produce results superior to those that either 
can achieve alone. The knowledge and training of each supplements 
that of the other, and both are essential. 

Epulis is an unsatisfactory term which may be applied to any 
tumor on the gums, but it is generally used in reference only to 
connective-tissue tumors. Tlie usual fibrous type is now considered 
as having its origin from the periosteum or peridental membrane. 
Treatment is removal of the growth, together with the involved teeth 
periosteum, and alveolar process. 

Leukoplakia is frequently seen in its various stages. Most of our 
patients have been pipe smokers. Our custom has been to clean the 
teeth and mouth, have a Kahn test made, and induce the patient 
to stop smoking. After all imfavorable conditions have been cor¬ 
rected, we wait for 7 to 10 days and then, unless the condition has 
greatly improved, we remove the affected tissue at once by electro¬ 
desiccation. The only ones we have seen go on to malignancy were 
those which were irritated by having iodine, silver nitrate, or other 
caustics applied. Badium treatment has been successful in all of 
our advanced cases. 

Dental cysts are less common. Figures 25 and 26 show a case of 
this sort occurring in the mandible. This officer had a tooth ex¬ 
tracted 11 years ago, but one root was left. Some years later a 
swelling was noticed and this gradually increased in size. The 
operation was done under mandibular block anesthesia. An incision 
was made, within the mouth, along the upper edge of the swelling. 
The soft tissues were elevated from the bone and the thin outer bony 
wall removed. The delicate lining membrane was then carefully 
removed. The cavity was curetted and packed. Dressing was done 
daily by the dentist and the cavity slowly filled. 
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Giant-cell tumors are not uncommon and, in their earlier stages, 
are often considered as simple epulis. The term “ sarcoma ” should 
not be used in connection with these tumors for they are not malig¬ 
nant and metastasis is never seen. Recurrence after incomplete 
removal is the rule. Figure 27 shows such a case, with slow growth 
over a period of years. After removal of the fragment shown in 
Figure 28, the area rapidly healed but slow recurrence is expected 
because it was not feasible to remove the entire growth. 

CoBBEcnos or Scabs 

Lacerations of the face by broken glass in automobile accidents 
are common sights in the emergency service of all hospitals to-day.. 
The ultimate outcome of the injury depends almost entirely on the 
judgment and skill used by the one who first treats the patient. Care¬ 
ful cleansing of the wound, hemostasis, and accurate suturing are the 
primary essentials but one must also watch for the earliest evi¬ 
dences of infection, open the wound, sterilize it, and resuture it as 
soon as the infection is controlled. Correction of scars of facial 
injuries gives excellent training in the principles of plastic surgery, 
with little chance of failing to benefit the patient. 

Sometimes the lacerations are so severe and extensive that the 
tissue is literally cut to ribbons. Replacement of these ribbons in 
their exact position may require considerable study, and errors are 
not uncommon. Such a case is shown in Figure 29. The cuts ex¬ 
tended through the full thickness of the lip and flaps B and C (Fig. 
30) were transposed in the repair at the time of the accident. To 
correct this, the original flaps were recut through the full thickness 
of the lip, the scar tissue was removed and the flaps returned to 
their correct position, as in Figure 31. Return of muscular action 
and function to the lip was rapid but edema persisted (Fig. 32) until 
the new circulation was entirely established. The ultimate result 
was excellent. 

Other Drarons or the Lip 

Any irregularity of the muco-cutaneous junction is very con¬ 
spicuous. Such irregularities frequently follow lacerations or op¬ 
erations for harelip. Correction of these defects is a simple, yet 
delicate, operation and produces great improvement in the appear¬ 
ance. We get a number of these cases every year. 

Double lip is a form of macrocheilia in which there is a re¬ 
dundancy of the mucous membrane and submucous tissue, producing 
a fold when the lips are separated. Some degree of this is not un¬ 
common in the colored race but in whites it forms a conspicuous 
and unpleasant defect. It is easily corrected (Fig. 34) by excising 
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Fig. 31. — Excision of scar and correction of misplaced flaps 
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a crescentic piece of mucous membrane beneath the lip, close to its 
attachment to the maxilla. The excised part should extend the whole 
width of the mouth, from side to side. After the correct amount of 
the mucous membrane is removed, the excess of submucous tissue is 
dissected out and the wound closed. 

Complete loss of both lips makes a difficult problem, especially when 
the condition is due to disease instead of injury. Healing after an 
ulcerative process leaves a great deal of scar tissue which infiltrates 
for a considerable distance and impairs the blood supply. One has 
to cut back from the edges until the circulation is found to be good 
enough for plastic work. Such a case is shown in Figure 35. This 
shows the mouth opened as widely as possible. The lips and colu¬ 
mella were destroyed and replaced by wide bands of scar tis^e. 
This was further complicated by an obliteratimi of Uie nasopharyn¬ 
geal opening, so that swallowing was difficult and nose breathing 
impossible. There was also a psychosis which required careful 
watching after each operation. 

This case also illustrates the disappointments which one ex¬ 
periences in this line of work more often than in the usual run of 
surgery in the Navy. After each operation there was some recurrenda 
of the ulcerative process and none of the operations was quite as 
successful as one expects in the average case. But the patient was 
willing to undergo any amount of suffering if he could be improved. 
Over a period of two years we did 20 minor operations in prepara¬ 
tion for the principal one, which was a double-pedicled scalp flap tor 
the upper lip. This flap necrosed, die only scalp flap 1 ever knew 
to fail, and the patient returned to his home with relatively litde 
improvement to show for his two years of patient suffering. 

The first operation was to enlarge the mouth so that he could 
breathe and eat better and so improve his general condition. Lateral 
incisions were made through the full thickness of the cheeks and 
skin was sewed to mucous membrane along the edges. This pro¬ 
duced a larger mouth, as shown in Figure 36. Then we did a number 
of skin-graft operations, by Esser’s inlay method, to free the tissues 
from the bone, line them with epithelium, and so restore the labial 
sulci. Plates were then made by the Dental School (fig. 37) and 
faced with pink rubber, so that the defect was much less conspicuous. 
Later, a mustache was added to the upper plate. (Fig. 38.) He was 
then able to chew solid food, and soon there was great improvement 
both in his physical and mental condition. The next step was to 
prepare tubed flaps for restoration of the lower lip, shown in Fig¬ 
ures 37 and 39, and the improvement shown in Figure 40 was thus 
produced. This lip contained no muscle and did not function in 
eating or speaking but it did form a sulcus which controlled the 
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saliva and stopped the constant dribbling from the chin. It was 
■our intention, at a later stage, to bring over flaps from the cheek and 
thus form an edge to the lip which would be under muscular control 
and thus function as a real lip. 

After many preliminary operations, a double-pedicled flap was 
cut from tlie scalp to form the upper lip. This flap (fig. 41) 
extended across the vertex from side to side, and each pedicle con¬ 
tained the temporal artery of that side. This operation was fol¬ 
lowed by a recurrence of the original ulcerative condition, and the 
central portion of the flap became necrotic. (Fig. 42.) So we 
removed the necrotic portion and returned the pedicles to their 
original position. 

At the same time that we made the scalp flap we brought up a 
tubed flap from the back of the shoulder to the corner of the mouth. 
The flap had been prepared about 10 days before, cut to pattern, and 
raised from its bed. It was then sewed back where it came from. 
(Fig. 43.) The purpose of this delayed transfer was to determine 
whethM' or not the flap had sufficient blood supply through its tubed 
pedicle to maintain it in its new position. This avoids failure of a 
flap in a ccmspicuous place. The blood supply of this flap proved to 
be sufficient, and it lived when transplated. 

Thb Babs 

Injuries to the auricles are frequent in the Navy, and many cauli¬ 
flower ears are raised in our midst. Hib deformity can be prevented 
by proper treatment in the acute stage, and many in the advanced 
stage can be improved by surgery. In the acute stage there is an 
effusion of blood between the cartilage and its perichondrium. If 
this effused blood be aspirated and a pressure bandage applied to 
prevent it from collecting again, the later deformity can be avoided. 

If the blood is not removed, it is eventually replaced by fibrous 
tissue which contracts and produces the characteristic crumpled ap¬ 
pearance. An incision may be made within the curve of the helix 
and the skin carefully raised to expose the fibrous mass. This skin 
is thin and closely adherent, so the dissection is a delicate one. After 
the fibrous tissue is exposed, as much can be removed as necessary. 
If the crumpled cartilage is to be straightened, a cut should be made 
across it from side to side, otherwise the elastic spring of the tissue 
will bring it back to the same shape as before operation. After 
suturing the wound, a pressure bandage should be applied, and if an 
effusion of blood does occur it should be aspirated. 

I have found that the pugilists on board ship dread cauliflower 
ears and are glad to have anything done to prevent or correct them. 
The medical officer can make much character by letting the word get 
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around that he can prevent permanent deformities due to personal 
encoimters. 

Congenital deformities of the ears are quite common, and high 
social position is no bar to their occurrence. We get many requests 
to correct prominent ears. The incision is made in the fold between 
the ear and the head, and a crescent of skin is removed. This cres¬ 
cent should not be wide enough to obliterate the hollow behind the 
ear, for this gives a bad appearance, and one should not depend on 
the skin to hold the ear close to the head. Enough of the auricular 
cartilage should then be removed to allow the ear to lie close to the 
head, and it is desirable to remove a triangle of cartilage if it is very 
concave. Sutures are then passed through the cartilage and the. 
periosteum of the temporal bone and tied. After the woimd is close<l 
a broad band of adhesive is applied, passing from the front of one- 
ear around the back of the head to the front of the other ear, to hold 
them in place while healing. Figures 44 to 47 show a case of this sort^ 

Tattoo Masks 

Many youngsters, on their first foreign cruise, are filled with a 
desire for personal adornment in the form of tattooing, but as they 
grow older these decorations become embarrassing. Or, in the rash 
impetuosity of youth, they have the initials of some girl tattooed 
on the arm, perhaps in a heart with the words “ faithful unto death.” 
When they change girls, it is hard to explain the initials of the old 
love. So we have many requests to remove these marks. 

Excellent articles on tattooing have appeared in the Bulletin by 
Captain Farenholt in April, 1908, and January, 1913. Lieutenant 
Himt’s article, March, 1923, gives an excellent description of the 
instruments and methods used. 

To remove tattooing, the principal methods are caustics, electro¬ 
desiccation, and excision. The use of caustics aims to replace the 
pigmented area by a white scar, but the principal disadvantage of 
this method lies in the fact that the pigment is deposited as deep as 
the subsutaneous fat, and unless this is removed it will show through 
the scar. Also, the healing of such an escharotic wound is a long 
and painful process. Electrodesiccation has the same disadvantage, 
since it produces a burn and, if the bum is deep enough to remove 
all the pigment, healing is slow. Surgical removal with undercutting 
and sliding flaps or else free grafts is usually the best method. Each 
case requires some study to determine the most desirable method. 

A simple linear tattoo, like that in Figure 48, may be treated by elec- 
trodesiccation or else removed surgically. In this case we removed 
one half at the first operation, cutting close to the line on each side 
of it. Two weeks later, the other half was excised in the same 
manner, leaving an almost invisible crescentic scar. A common type 
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is shown in Figure 49. Marks of this sort can be removed by cutting 
close to the outline of the dagger. By extensive undercutting of the 
adjacent skin it can be closed so that it will heal as a straight line. 
In this case, the drops of blood below the dagger were separat^y 
excised after the first incision had healed. In all these cases, the 
incision must extend through the whole thickness of the skin and the 
pigment in the underlying fat must be removed. 

Designs like that in Figure 50, which cover a larger part of the 
eircumference of the limb, require a different tratment. This could 
be removed and the fiaps brought together in a JL-shaped wound 
except for the shading above the dark semicircle, which would require 
too much longitudinal stretching. We found it possible to approxi¬ 
mate the edges in the upper part while the lower was filled with a 
full-thickness graft from the other arm. The star is a common 
device and is easily removed by excising it, undercutting the five small 
flaps and approximating their points by an intracuticular purse-string 
suture. 

A design covering nearly half the circumference of the limb, as 
in Figure 51, is more difficult. The whole area may be excised, the 
edges imdercut and stretched by tension sutures, and the remaining 
area covered with a full-thickness free graft Or a vertical strip 
comprising about one-third of the figure may be removed and the 
edges brought together. A mcmth or so later, when the skin has 
recovered its elasticity, another third may be removed and, at a later 
stage, the remaining portion may be removed without requiring any 
grafting. 

Too much traction and stretching of the skin will not only en¬ 
danger the healing of the wound but will also interfere with the 
circulation and cause swelling of the distal part of the limb. This 
is important, because in the Navy most of this work must be done 
without relieving the man from his duties. Circumferential stretch¬ 
ing of the skin of the limbs is much better borne than longitudinal 
stretching. 

Webbed Finoebs 

Correction of this congenital defect is difficult, especially when, as 
shown in Figure 52, there is complete fusion, even to the nails. In 
this case there was not even a groove to indicate the line of fusion, 
but, fortunately, there was no synostosis. (Figure 53.) As a rule, 
it is better to defer the operation until the child is 5 or 6 years old, 
but in this case, because of a change of station, it was done at 18 
months. The chief difficulty in the operation is the formation of the 
web and we decided to do this as a first step. Flaps were cut as 
shown in Figure 54, a dorsal flap running down the fingers and a 
shorter palmar flap with its base at the same level as the dorsal flap 
After the flaps were cut and raised an instrument was forced 
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through the tissues at the base of the flaps and the op^iing enlarged. 
The dorsal flap was then pulled through the opening and sutured in 
the bed from which the palmar flap had been raised. The dor^l 
flap was enough longer than the palmar so that it entirely covered 
the raw area on the pa,!^. The palmar flap was then pulled 
through the opening and sutured in the dorsal raw area, only partly 
filling it. A strip of rubber was pulled through the opening to 
maintain it. 

After healing occurred an incision was made down the palmar and 
dorsal surfaces from the tips of the fingers to the opening that had 



been established by the first operation. FuU-thickness free grafts 
were cut to a tin-foil pattern from the inner side of the upper arm 
and carefully sutured in the raw areas on the fingers. Healing was 
satisfactory and we were most fortunate in getting a smooth fold at 
the sides of the nails, as shown in Figure 55. A small, free graft 
was later necessary to complete the web. 

SUPEBFICIAI. NhW GBOWTHS 

Since a recent article on this subject,* we have had more than 120 
cases of superficial new growths of various sorts to treat. As a result. 


«Johnson, L. W.: Combined methods of treating malignant disease, U. S. Nav. Med. 
Boll., 15, 8 and 4, 1925. 
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we have formed rather definite opinicms about the best methods of 
handling the different lesions. 

Those which are apparently benign but potentially malignant, we 
remove surgically with a considerable margin of healthy tissue and 
submit the tissue to the pathologist. If any evidence of malignant 
change is found, a prophylactic course of X-ray treatment is given 
and the patient is told to return periodically for observation. 

Basal-ceU growths are destroyed immediately and radically by 
electrodesiccation or electrocoagulation, using the technic of Dr. Wil¬ 
liam L. Clark, of Philadelphia.* In more than three years’ experience 
with the high-frequency machine I have come to feel a very high 
regard for the electrothermic treatment of superficial malignancies. 
The lesion can be completely destroyed at a single treatment and the 
resulting scar is very slight. 

Squamous-cell lesions are removed by the electrothermic method, 
followed by prophylactic X-ray treatment. Those which have glan¬ 
dular enlargement we refer to the clinic of Dr. Douglas Quick at the 
Memorial Hospital, New York, for radiiun treatment. In my visits 
to the various cancer clinics I have not seen any other work to com¬ 
pare with his. Medical officers passing through New York would do 
well to visit his clinic and see how much can be done in advanced 
cases. 

Epithelioma of the lip we treat by the electrothermic method and 
have had some very gratifying results. This method has several 
advantages over surgery. There is no dissemination of the growth by 
manipulation and no new areas are exposed to implantation because 
a wall of coagulated tissue is made around the growth before the 
lesion itself is touched. The scarring, even from quite extensive 
growths, is negligible. 

Routine block dissection of the glands of the nedc is rapidly dis¬ 
appearing from favor. Less than 2 per cent of these growths metasta¬ 
size below the clavicle and the glands of the neck form an important 
barrier to metastasis beyond them. It is not advisable to re¬ 
move this barrier. If the glands do become involved, then dissection 
and radium implantation are advisable. 

Cancers of the tongue and floor of the mouth are so malignant and 
so rapid in their growth that we waste no time in efforts to treat them 
ourselves, but send them at once to Doctor Quick’s clinic. We see a 
niunber of cases with fissures at the side of the tongue and swelling 
of the lymphatic tissue at the base of the tongue which have been 
diagnosed as cancer but are not. If the patient will give up smoking 

* Johnson, L. W.: Combined methods of treating malignant disease, U. S. Nav. Med. Bull., 
is, 3 and 4, 1926. 
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and have the mouth cleaned, most of these will heal; but, if they 
persist, the patient should be examined by someone who is competent 
to say whether or not the condition is cancer. 


THE PEYSICAI. EZAHINATIOH FOB FLYZHO WITH SPECIAL BEFEBEHCE 

TO THE EYES 

By John C. Aoams^ Lieutenant Commander, Medical Corps, United States Nary 

During the past two or three years aviation has assumed a position 
in the public mind probably greater than any other one subject. 
Its progress in this respect has advanced amazingly. From a mili¬ 
tary standpoint, and particularly in the Navy, we have become 
included in this great advancement. Upon the conclusion of the 
investigation by Congress, and with the recommendation of the 
Morrow Board on aviation, legislation was passed which gave the 
Navy a definite building program for planes and a very definite 
increase in the n umb er of aviators and chief aviation pilots, the 
latter to be derived from the enlisted branch of the service. 

To meet this authorized expansion in aviation personnel, the de¬ 
mand for aviation physical examinations has increased tremendously. 
Owing to the large percentage rejected for physical reasons, and the 
small percentage of those physically qualified who successfully pass 
the course of training at Pensacola, it has become a serious problem 
to provide the necessary candidates for training. Large numbers 
are examined, but only a small percentage are accepted in the end. 
As an example of what demands this branch of the service has made 
upon the Medical Department, there were 855 examinations for flying 
completed at the air station at San Diego in the year 1927, whereas 
in January and February of 1928 there was a total of 403 for the 
two months. When one stops to consider the extent of an aviation 
physical examination and the limited number of medical officers 
performing this work, a more comprehensive idea of the task con¬ 
fronting us may be had. 

It is c.«!timated that about 45 per cent of the candidates appearing 
for examination are rejected for physical or psychological reasons, 
and, according to Benjamin (1), only 51 per cent of those physically 
qualified have successfully passed the course of instruction at Pen¬ 
sacola during the preceding five-year period. Indeed this figure 
appears high when compared with only 35 per cent who passed the 
course at Pensacola during the past year. The Army, in reviewing 
1,000 cases (2), foimd that 23 per cent had been rejected physically. 
This, however, was in 1918, which may account for the difference as 
applied to the Navy percentage. 
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In reviewing the results of 361 ensigns examined at this statiim. 
during the past year it is found that 4Si per cent were rejected phys¬ 
ically or psychologically and that only 88, or 24 per cent of the 
number, were found qualified for solo flying at the conclusion of their 
10-hour period of instruction. 

In a more detailed study of the results of the last 150 ensigns ex¬ 
amined it was found that only 74, or 49 per cent, passed the 
physical examination. Of the 76 who were rejected, the eyes were 
at fault in 62 per cent of the cases. Of the faulty eyes, muscular 
imbalance was one of the causes of rejection in 26 per cent of the 
cases. As a further indication of the lack of physical fitness in the 
rejected group, there was a single disqualif 3 ring defect in 19 cases; 
there were 2 disqualifying defects in 18 cases; 3 defects in 28 cases; 
and 4 or more disqualifying defects in 11 cases. 

Such a disastrous outcome is hard to associate vnth a group of 
young officers so recently graduated from the academy. It would 
seem, indeed, that, following the rigid requirements for appoint¬ 
ment to the academy, as well as the examination upon graduation, 
together with the favorable athletic environment during their period 
of instruction, these young officers should give us our greatest per 
cent of acceptable candidates. It appears that the difficulty lies 
largely with the eyes, 62 per cent of this group being disqualified 
on this score, as well as for other possible causes. 

The fact remains that we are confronted with an expansion in 
aviation personnel, and that the rejections for physical reasons are 
a serious factor in the task of supplying the necessary number of 
condi dates for training. This has led to the very serious question 
of whether our physical requirements were not possibly a bit severe 
along certain lines and therefore the cause of the rejection of a very 
cbnsiderable percentage of otherwise desirable candidates. Our own 
bureau has assumed an unprejudiced attitude on this subject, and 
though insisting on a proper physical standard has increased the 
limits on certain of the requirements called for in the examination. 
Despite these increased allowances and the very practical attitude 
of the bureau in regard to the waiver of certain minor defects the 
examination still remains one of the most exacting routine physical 
examinations known to-day, and disqualifies a large percentage of 
candidates. 

It is with this fact in mind that an attempt has been made to 
determine what phase of the examination proves the most difficult 
to pass and whether there were further possibilities of broadening 
these requirements to meet the more practical demands of the service. 

As has been determined, the eyes figure as a source of rejection 
in 62 per cent of the disqualified cases. The Army, in a study of 
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1,000 examinations (2), estimates the eyes as a source of rejection 
in 50 per cent of those disqualified. In considering this great source 
of defects it is well first to consider the standards required in our 
examination of the eyes before reaching other conclusions. These 
requirements may reasonably be divided into the determination of 
the manifest defects of the eye and the latent or hidden defects. 
We require normal visual acuity—that is, a minimum of 20/20 for 
each eye—and for a flyer beginning a career in aviation it is believed 
to be reasonable. We require normal color perception, which is cer¬ 
tainly important in determining the type of his terrain, running 
lights, modern spotting, etc. Normal stereoscopic vision is re¬ 
quired—a matter of importance in correct landings, and, of course, 
anatomical defects that interfere with the proper function of the 
eyes are a source of rejection. Boughly speaking, any deficiency 
in the above requirements is considered as a manifest defect and 
should be a cause of rejection. 

Of the latent or hidden defects of the eye, we have many which are 
cause of rejection. For instance, we refract the eyes and determine 
the true correction. A latent hyperopia that requires more than 
one diopter of correction to enable the subject to read 20/20 is con¬ 
sidered as an eye strain. Because of the known tendency for hyper¬ 
opia to increase with age and extra work, this is sufficient cause for 
rejection. A low accommodation and a low angle of convergence 
are also taken into consideration, and, if sufficiently low, are indica¬ 
tive of a poor reserve, a poor risk, and are causes for rejection. We 
then determine the strength of the extrinsic muscles of the eyes, to 
see if there is a reasonably normal muscular balance of the eyes. 
This phase of the examination is especially important. We know 
that in order to have binocular single vision the eyes must move and 
focus in perfect unison. When this is not so, when the eyes do not 
move in the same relation to each other, we have squint and double 
vision, which, of course, would be a manifest defect and cause of 
rejection. However, merely because we are not all cross-eyed does 
not imply that our eyes are in muscular balance. Many of us have 
a tendency to squint, due to latent or hidden muscular imbalance, and 
it is this hidden tendency, or heterophoria, that we look for in the 
aviator. If his external rectus muscles are the strong ones the eyes 
tend to deviate outward, and this defect we call exophoria, a great 
source of trouble and cause for rejection. If it is the internal recti 
that are strong, the eyes tend to deviate inward, convergent squint, 
and we call this condition esophoria. If one eye tends to deviate 
upward, we then are dealing with hyperphoria. 

It is because these hidden or latent defects of muscular balance 
tend to increase under the influence of eye strain, fatigue, and lack 
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of oxygen, or anoxemia, that they become important to us in passing^ 
upon one’s qualifications to fly. According to Bauer (3), muscular 
imbalance is a serious source of danger to the flyer, and the Army (2) 
considers exophoria and hyperphoria of grave importance, because 
of the very conditions met in flying. In this connection the Army 
subjected a number of candidates to anoxemia by placing them on 
the rebreather, and again in the low-pressure chamber, and deter¬ 
mined the muscular balance at an altitude of 5,000,10,000,15,000, and 
20,000 feet with the following results, to quote: 

Id all the subnormal subjects examined, particularly those with convergent^ 
insufficiency alone or combined with divergence excess (exophoria), there was a 
marked loss in the power of adduction, and diplopia often occurred between 
10,000 and 15,000 feet. Men with over 1® of hypophoria, particularly when com¬ 
bined with exophoria, showed a rapid reduction in muscle strength, often 
resulting in diplopia, etc.” 

Again quoting: 

It is important for the flyer that Iiis muscle balance be as nearly nornml as 
possible, for small defects are accentuated by the strain of flying and lack of 
oxygen, resulting in a marked contraction in the field of binocular single vision, 
and sometimes diplopia is produced even at low altitudes. Research work has 
demonstrated that exophoria and hypophoria are more objectionable than 
esopboria. 

It is an easy thing to see that for the same reason that a poor 
heart, while capable of complete compensation at sea level, is apt to 
develop embarrassment at high altitudes due to the general effect of 
anoxemia, a weak eye muscle is likewise impaired in its power to 
function, thus permitting its opposed muscle, which may be much 
the stronger, to take full control of the eye and induce a deviation 
to that side, with, of course, a resulting diplopia. 

While realizing the true significance of muscular imbalance and 
in particular the more common form, exophoria, it was decided, if 
possible, to throw further light on the subject by determining what 
effect flying over a number of years had on the muscular balance of 
the eyes. So far as could be determined no information of this kind 
is now available in the literature. To obtain this information, 100 
aviators on duty in this vicinity were selected, and the aviation sec¬ 
tion in the Bureau of Medicine and Surgery was requested to supply 
the entry pertaining to esophoria, exophoria, angle of convergence, 
and date of examination in the case of each subject, as noted on the 
original physical examinations filed in the bureau at the time of the 
candidate’s entry into aviation. These original entries were then 
checked against the findings as determined on the annual physical 
examination for 1928. The facts which follow were disclosed. 

Concerning the method of determining the muscular balance, an 
ordinary rotary prism mounted in a phororaeter frame is used. 
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Esophoria or exophoria, as the case may be, is determined at a dis¬ 
tance of 6 meters and again determined for the near point of 33 
centimeters. The Navy allowances at 6 meters provides for (a) 
esophoria of not more than 4 D. plus less than 4 D. of prism diver¬ 
gence, or plus a diplopia in the lateral positions, or plus a high 
h 3 rperopia, or (&) not more than 10 D. of esophoria alone. For 
exophoria, more than 21). disqualifies, if associated with a low angle 
of convergence, or plus a diplopia in lateral positions, or if there is 
more than 5 D. alone. At 33 centimeters exophoria of more than 
12 D. disqualifies. Hyperphoria was not considered in this study. 

Of the group of flyers studied in this series, 32 per cent have flown 
since 1923, 35 per cent since 1924, and the remainder since 1925. 

On the original examination, 54 per cent showed no esophoria at 
6 meters; 85 per cent, however, showed exophoria at 33 centimeters, 
37 per cent of whom also showed an exophoria at 6 meters. Twenty- 
four per cent had an angle of convergence of less than 50® (40® being 
the lower limit), and of this group exophoria was present at 6 meters 
in all but five cases. 

As to the effect of flying, considering the g|roup as a whole, 49 
per cent show an increase of more than 2 D. in exophoria. Nineteen 
per cent of the whole show 4 D. or more increase in exophoria and 
12 per cent have gained 7 D. or more. Exophoria has exceeded the 
allowance of 12 D., necessitating waiver in 7 per cent of the cases. 
There are 10 per cmt who show a decrease in their exophoria without 
any gain in their esophoria. Esophoria, on the other hand, has not 
exceeded the allowance in a single case. Of the group showing origi¬ 
nal esophoria, only five cases have gained more than 2 D. Two show a 
gain of 6 D., two gained 5 D., and one gained 3 D. The changes in 
this groiq> were without significance as applied to the other asso¬ 
ciated findings, possibly because of the small number showing a gain 
in esophmria. In 4 per cent of the total group the findings were 
opposite to the rule—^i. e., there was more exophcaria at 33 centimeters 
than at 6 meters. 

Again, considering the 85 per cent who showed ^ophoria on the 
original examination, 53 per cent had 4 D. or more on original 
examination; 12 per cent had 8 D. or more; and 12 per cent had as 
much as 10 D. or more of exophoria. Of the 12 per cent who had 
10 D. or more of exophoria originally, 52 per cent have remained 
stationary or slightly decreased, while ^ per cent have increased 
2 D. or more. There are 13 per cent of the whole group whose 
exophoria has reached the maximum allowance or exceeded it. Of 
this group, three-fourths of the number had an original exophoria 
at 6 meters and half of the number had an angle of convergence of 
less than 50®. Of the group of 49 per cent showing more than 2 D. 
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gain in exophoria, there was an increase in the angle of convergence 
of 3° or more in 57 per cent of the cases. This is distinctly contrary 
to what would be expected, and the only explanation that can be 
suggested is that of increased innervation which, when measured 
ander volitional demands gives us a closer P. C. B., while under the 
phorometer it becomes measured in terms of passive strength or 
exophoria. 

While, possibly, a study of such a limited number of cases may 
be considered small, yet it is certainly not without significance. One 
is impressed with the fact that exophoria is by far the more cmnmim 
form of muscular imbalance. Exophoria remained stationary in 
only 27 per cent of the cases and increased more than 2 D. in 49 per 
cent of the cases, the gain being 7 D. or more in 12 per cent. It has 
reached the limit, or exceeded it, in 13 per cent of the group, and 
waivers have been required because of this defect in 7 per cent of the 
cases. Esophoria, on the other hand, seems to give little trouble. 
Only a small percentage show a material gain in esophoria, and in 
no case has waiver been required or the limits exceeded. We find, 
then, that the original (pinions expressed concerning the seriousness 
of exophoria are fairly well borne out by the changes produced as a 
result of fiying. 

In considering the trend toward increase in exophoria associated 
with flying, it was decided to determine, if possible, what the domi¬ 
nant factor could be in flying that would increase this muscular 
imbalance. Naturally the goggles were taken into consideration. 
They were examined for optical defects. A group of pilots were 
chedred on the phorometer with the gc^gles in position and with 
them off, but in every case there was less than one-half D. variation 
in their readings, so that this possible cause was rejected. Turning, 
however, to the restricted field of vision that the aviator encounters 
in flying, and associating this with the use of goggles, it is believed 
that the explanation has been found. 

In flying the aviator is forced to look to either side of his ship, 
forward vision is almost completely blocked, due to the upper wing 
and the motor. His forward vision is, therefore, at a tangent to 
the plane. Further, in keeping position in formation, and in flying 
in general, he has to keep a sharp lookout. He is unable to rotate 
his body to any appreciable degree in looking to the extreme sides 
and backward, as we may do by facing about, but is forced to depend 
upon the extreme rotation of his head and maximum deviation of 
the eyes to either side. In conjunction with these visual demands, 
he wears goggles which consist of two lenses, one for each eye, con¬ 
nected by a framework across the bridge of the nose. The goggles 
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are fringed with padding to prevent leaks, but the padding also 
greatly adds to the normal obstruction by the bridge of the nose 
which is encountered in extreme binocular lateral vision. The lenses 
of the goggles extend from just forward of the anterior surface of 
the eye to an extreme lateral position, thus inviting maximum visual 
acuity in the lateral fields. Under such circumstances the eye on the 
»>gaged side is free to deviate to extreme lateral positions with good 
vision, but the other eye, on the disengaged side, in attempting to 
follow through the movements of its brother, is able to do so and 
maintain binocular single vision only until it meets with the screen 
or block at the nose, due to the rim of the frame of the goggles resting 
against ^he inner canthus of the eye and nose. From this time on 
vision is blocked for this eye, and the tendency is for it to lag in its 
further adduction, or possibly swing back to a more neutral position. 
It can be seen then that maximum use can always be made of the 
external rectus muscles in obtaining lateral vision, which is the 
common visual habit of the flyer, whereas maximum exertion of the 
internal rectus muscles is never required; indeed, they are encour« 
aged to lag in almost every instance. As one pilot expressed the 
problem, he knew something had changed about his eyes since he 
began flying, because when leading a formation of planes he is now 
able to see the plane to the side and back of him without turning 
his head. 

Summarizing our problem on the physical examination, we are 
confronted with a rejection of almost 50 per cent of the candidates 
for physical reasons. The defects of the eye are a source of rejection 
in over 60 per cent of these cases. In a study of the eye requirements 
it appears that for the present, so far as the manifest defects of the 
eye are concerned, the requirements should not be changed. Among 
the latent defects muscular imbalance is the chief source of rejection, 
Exophoria is by far the most common of these defects. Exophoria 
tends to increase with flying and the present limits of the examina¬ 
tion requirements should not be increased. It is believed the increase 
in the allowance of hjrperphoria to 0.75 D. is the maximum consistent 
with safety. Esophoria is not a serious source of trouble and is cause 
for few rejections. It is believed that little would be gained in in¬ 
creasing its allowance. 

As to latent hyperopia, it is believed that 1.50 D. may be safely 
allowed as a routine measure, provided it is not associated with eso¬ 
phoria or exophoria near the disqualifying limits, or accommodation 
that is excessively low. Few cases are rejected for latent hyperopia, 
and each case should be considered with reference to the other asso¬ 
ciated findings. 
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An angle of convergence below 40° should ccmtinue to be cause for 
rejection if associated with more than 7 D. of ex<^horia at 38 centi¬ 
meters. It is believed that an angle below 40°, but above 35°, is 
consistent with safety, provided it be associated with less than 8 D. 
of exophoria at 33 centimeters. The angle of convergence tends to 
hold or increase with flying. 

The present allowance for accommodation is believed to be ample. 
The present requirements for color preception and stereoscopic vision 
should be maintained. 
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PHTSIOLOOT OV THB VZOXTATIVX CXNTBB8* 

By David L. Pob, If. D.^ Instractor In the Anatomy, Phyntology, and Pathology of the 
Central Nervona Byatem and Intracranial Compllcatlona at the School of Otology and 
Ophthalmology of the New York Elye and Bar Infirmary, and at the Poet Oradnate 
Medical School and Hospital, New York City 

DIENCEPHALON 

Anatomy 

The diencephalon is that part of the prosencephalon which corre¬ 
sponds in a large measure lo the third ventricle and the structures 
which bound it. Above and in front the diencephalon is connected 
with the cerebral hemispheres, and behind it is connected with the 
mesencephalon. The corpus callosum conceals its upper surface, 
while it is covered by a fold of pia mater termed the tela chorioidea 
of the third ventricle. Its inferior surface, which forms the principal 
anatomic part of this paper, reaches to the base of the brain. 

The diencephalon is formed of the thalamencephalon, the pars 
mamillaris hypothalami, and the posterior part of the third ventricle. 
For descriptive purposes, however, the whole of the third ventricle is 
i.*oiiunonly accepted as belonging to the interbrain. It makes it much 
more convenient to accept the whole of the third ventricle instead of 
just the posterior part. Structures, such as the pars optica hypo¬ 
thalami, and the corresponding part of the third ventricle, which 


^Bead before tbe medical staff of the U. 8. Naral Hospital* Brooklyn* N. Y.* Sep¬ 
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properly belong to the telencephalon, must necessarily be included in 
the description of the interbrain. 

The thalamencephalon comprises (a) the thalamus, (b) the meta¬ 
thalamus or corpora geniculata, (c) the epithalamus, consisting of 
the trigonum habenula, the i^eal body, and the posterior com¬ 
missure. 

The thalami are two large ovoid masses situated on either side of 
the third ventricle and reaching for some distance behind that cavity. 
They really form the lateral walls of the ventricle. The thalami are 
connected medially by a flattened, gray band, measuring about 1 
centimeter in its anteroposterior diameter, called the massa inter¬ 
media, or middle commissure. 

The lateral surface of the thalami is bounded by a mass of white 
substance known as the internal capsule, which separates it from the 
lentiform nucleus of the corpus striatum. 

The inferior surface rests upon the upward prolongation of the 
tegmentum. The thalami receive most of the fibers from the teg¬ 
mentum and may be considered the tegmental continuation. 

The nucleus thalamus is almost entirely composed of gray sub¬ 
stance. It contains some white fibers also. There are a great number 
of nuclei strewn within the substance of the thalami, which act as 
synapses of impulses coming from the periphery, and which give 
origin to fibers extending to the cerebral cortex. 

Hie meta- and epithalami are hardly concerned in the subject 
matter of this paper, so we shall pass them by. 

In the hypothalmus are included the subthalamic tegmental region 
and the structures which go to form the greater part of the floor of 
tile third ventricle, namely, the optic chiasm, the hypophysis, infundi¬ 
bulum, tuber cinereum, and corpora niammillaria. 

Gray states that the subthalamic tegmental region consists of the 
upward continuation of the tegmentum; it lies on the ventrolateral 
aspect of the thalamus and separates it from the fibers of the internal 
capsule. The red nucleus and the substantia nigra are prolonged 
into its lower part; in front it is continuous with the substantia 
innominata of Meynert, medially with the gray substance of the floor 
of the tiiird ventricle. 

It consists, from above downward, of three strata: (1) Stratum 
dorsale, directly applied to the under surface of the thalamus, and 
consisting of fine longitudinal fibers; (2) zona incerta, a continu¬ 
ation forward of the formatio reticularis of the tegmentum; and 
(3) the corpus subthalamicum (nucleus of Luys), a brownish mass 
presenting a lenticular shape on transverse section, and situated on 
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the dorsal aspect of the fibers of the base of the cerebral peduncle; 
it is encapsuled by a lamina of nerve fibers, and contains numerous 
medium-sized nerve cells, the connections of which are as yet not 
fully determined. 

The corpora mammillaria (corpora albicantia) are two round, 
white masses. Each one is about the size of a small pea. They are 
located a little below the gray mass of the floor of the third ventricle, 
in front of the posterior perforated space, and are formed of white 
and gray substance. The gray is formed of masses of nuclei, from 
which fasciculi arise and pass into other parts, while fasciculi com¬ 
ing from other regions end within its cells. 

The tuber cinereum is a hollow eminence of gray substance situated 
between the corpora mammillaria behind and the optic chiasm in 
front. Laterally it is continuous with the anterior perforated sub¬ 
stance, and anteriorly with a thin lamina, the lamina terminalis. 
From the under surface of tilie tuber cinereum a hollow conical 
process, the infundibulum, projects downward and forward and is 
attached to the posterior lobe of the hypophysis. In the lateral part 
of the tuber cinereum is a nucleus of nerve cells, the basal optic 
nucleus of Meynert, while close to the cavity of the third ventricle 
are three additional nuclei. Between the tuber cinereum and the 
corpora mammillaria a small elevation, with a corresponding de¬ 
pression in the third ventricle, is sometimes seen. Betzius has named 
it the eminentia saccularis, and regards it as a representative of the 
saccus vasculosis found in this situation in some of the lower verte¬ 
brates (Gray). There are a large number of cells contained within 
the tuber cinereum which have not, as yet, been differentiated with 
certainty. Clinical and experimental pathology point with ccm- 
siderable probability to differentiated nuclear cells governing differ¬ 
ent physiological functions being located there. Nucleus tuberis, n. 
paraventricularis, n. paramedianus, n. reunions, may be mentioned as 
some of the nuclei which have assumed considerate importance of 
late in experimental pathology. 

The infundibulum, which projects as a hollow, conical process from 
the under surface of the tuber cinereum and is attached to the poste¬ 
rior lobe of the hypophyseal gland, is practically a projection of the 
gray substance forming the floor of the third ventricle. It contains 
numerous nerves and cells found in the same substance higher up in 
the brain. While certain physiological function is attributed to the 
cellular nuclei apparently located there, and while a considerate 
mass of data has been collected to substantiate the hypothesis, yet it 
must be admitted that nothing definite has been established. 
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PHTSIOLOaT 

The gray substance about the third ventricle, especially the hypo¬ 
thalamus, either directly governs, or at least influences, the following 
functions: 

1. The innervation of the smooth musculature of the eyes. 

2. The contractions of the bladder and uterus. 

3. Regulation of temperature. 

4. The vasomotility and the sweat, tear, mucous, and sebaceous 
secretion. 

5. The water, carbohydrate and albumin metabolism. 

6. The trophic influence on skin and its underlying fat. 

DIBNOBPHALON AND THB SMOOTH MUSOULATtlBa OT THB BTHB 

Karplus and Kreidl were among the first investigators to point 
out the value of the diencephalon as a cerebral center for vegetative 
fimctions. They succeeded in observing a maximum pupillary dila¬ 
tation in cats and dogs, as well as a tearing open of the lid space and 
sinking back of the inner lid in the same animals through electric 
stimulation of the base of the brain lateral from the infundibulum. 
Further investigations disclosed a sympathetic center for the smooth 
musculature of the eyes located in the f rontomedial part of the corpus 
subthalamicum. This localization seems to receive stimulatimis from 
the cerebral cortex. Karplus and Kreidl appeared also to get definite 
sympathetic responses of the eye, although not regularly, when 
electrically stimulating the frontal pole. 

These same investigators could further show that the sympathetic 
pain reflexes to the eye do not necessarily pass by way of the cerebral 
cortex. When they electrically irritated the sciatic nerve in a cat; 
after they had removed the cerebral cortex, they could distinctly 
see the cat’s pupils dilate. The same observation was also made 
after the removal of that part of the cortex lying frontal from the 
corpus subthalamicua If, however, that part of the brain was re¬ 
moved so that only the caudal part of the subthalamic region re¬ 
mained, there were no pupillary reflexes to be observed in response 
to sciatic irritation. 

As a result of these experiments, it might be fair to assume that 
pain nerve stimulations are conducted to the thalamus, and from 
there a part of the stimulation is carried to the cortex, where it is 
brought to the consciousness, and part is relayed to nuclei in the 
diencephalon, where it stimulates sympathetic vegetative centers 
bringing about the well-known symptoms which usually accompany 
sensations of pain. In addition to the pupillary changes there are 
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also influences exerted on the vasomotility, perspiration, increase of 
cardiac action, as well as contraction of the bladder. 

Nussbaum observed bladder contractions in response to irritations 
of the diencephalon, even after removal of the cortex, but these dis¬ 
appeared after severing the pedunculi. Lichtenstem considers the 
hypothalamus the cerebral center for bladder contractions. The 
center sends, through the spinal cord, the sympathic ganglia, and the 
plexus hypogastricus, inhibitory impulses, and, through the nervi 
erigentes, impulses promoting contraction of the musculature of the 
bladder. Karplus and Kreidl also observed contraction of the blad¬ 
der in their experiments on interbrain stimulation. According to 
their findings, the center controlling contractions of the smooth 
muscles of the bladder should be in the hypothidamus, in all proba¬ 
bility in the corpus Luysii. 

The investigations of Bechterew would indicate that it should be 
possible to influence both inhibitory and accelerator impulses upon 
the uterus from the forepart of the thalamus, while B. Aschner 
observed contractions of the pregnant uterus and rectum on stimu¬ 
lating the floor of the third ventricle. 

DIBROIPHAIXIN AND TBUPOiATOIUD RBGUIATION 

Far more important than the influence up(m the smooth fibers 
of the eye, the bladder, and the uterus is the regulation of warmth 
from the diencephalon. That there is a center in the diencephalon 
for the regulation of temperature, has been fairly well established 
by Isenschmidt. The findings of Isenschmidt would place the center 
in the tuber cinereum, and in a nucleus located in the anterior part, 
in a region localized anywhere frmn one to several millimeters lateral 
from the center. 

Up to the time Isenschimdt used his exclusion methods, injuring 
the tuber cinermim or irritation methods were employed with the 
fond hope of locating the temperature-regulating centers. Aronson 
and Sachs could induce hyperthermia through their methods of 
injury to the corpus striatum. Injury to the basal ganglion in other 
regions, as practiced by Ito, Girard, Aisenstat, and Sachs, gave the 
same results. From the results of these experiments we can hardly 
avoid drawing conclusions that perhaps the heat center is really 
located in the tuber cinereum and that impulses from other cerebral 
parts are conveyed to it, H. H. Meyer remarked that the tempera¬ 
ture-regulating center must not be conceived as one center but rather 
as composed of two centers, one which raises the temperature and 
the other which lowers it; one is of a sympathetic and the other of a 
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parasympathetic nature. It could be demonstrated that typical 
sympathetic poisons (tetrathydronaphthalinum, adrenaline, cocaine, 
ephedrin, and caffeine) cause a rise in' temperature, -vrhile poisons 
which influence the parasympathetics (pilocarpine, picrotoxin, san¬ 
tonin, aconitine, veratrine, digitalis) lower the temperature. Fur¬ 
ther, it has been demonstrated that the sympathetic system influences 
metabolic changes, with the liberation of warmth, while stimulation 
of the parasympathetics have a tendency to bind heat. H. H. Meyer 
draws conclusions from the foregoing inference that a sympathetic 
center governs the heat raising and a parasympathetic center governs 
the heat lowering. 

The peripheral organs through which bodily warmth is regulated 
are the blood vessels, the perspiratory glands, the pilomotor, and the 
internal organs. Another influence, of no mean importance in the 
regulation of bodily heat, is exerted by the organs of internal 
secretion. It has been observed that their secretion or hormone 
influences metabolism so that an increase or decrease of warmth 
arises. In spite of the almost countless processes, within and with¬ 
out, influencing the temperature, bodily heat remains practically 
stationary in healthy people. And just because bodily warmth 
hardly varies one tenth of a degree in those enjoying good health, no 
matter what the influence may be, one must assume the existence of a 
center directly governing its regulation. 

The regulating center is kept constantly informed of the condi¬ 
tions prevailing, either via peripheral nerves in the skin, the nerve 
tracts, or the blood stream. The stimulation affecting the peripheral 
nerves of the skin is carried to the medulla spinalis, whence it 
is further conveyed by the tractus spinothalamicus to the optic 
thalamus. From the nucleus of, the thalamus, a part is conveyed to 
the cerebral cortex, where it is brought to the consciousness of the 
individual, and a part to the heat center in the hypothalamus where 
it exerts its regulatory reflex. 

.The blood stream, in all probability, plays the more impwtant 
role in the regulation of temperature. B. H. Kahn’s experiment 
showed very well that warming the blood stream passing through 
the carotid to the brain produced dilatation of the blood vessels of 
the skin, perspiration, and heat dyspnea, physical reactions of over¬ 
heating. Barbour and Hashimoto introduced small tubes into the 
brain through which water of various degrees of temperature was 
conducted. By passing cold water through the tubes they obtained 
an increase of bodily temperature, and passing warm water through 
the tubes into the brain produced a decreased bodily temperature. 

The blood, then, might be considered the principal physiological 
stimulant for the temperature-regulating center located in the brain. 
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R. Qreving published the following table, which gives a very clear 
conception of the role which the tuber cinereum plays in the scheme 
of regulation of the body ten^rature: 

HEAT CENTER 


TUBER CINEREUM 



As a result of an affection of an organ or organs taking part in 
the bodily warmth regulation, a disturbance of the heat balance takes 
place. Usually the change manifests itself in fever. Subnormal 
temperatures also occur. The majority of fever-producing poisons 
attack the heat centers directly. Mechanical, chemical, and chemico- 
physical experimentation upon animals with irritants frequently 
produced an increase in temperature. Ott injured the interbrain; 
Jakoby and Roemer dropped mercury into the infundibulum; Wald- 
baum touched the ventricular wall with carbolic acid and silver 
nitrate, causing a rise in temperature. These experiments go a long 
way toward explaining the rise in temperature in disea^ or injury 
of the brain sutetance near the heat center (tuber cinereum) in 
which there does not exist an infection. Only jn sUch manner can 
a rise in temperature that has been observed in sclerosis of the basal 
ganglia, in hydrocephalus internus (Mammele), in hemorrhages into 
ihe third ventricle, in increased cerebrospinal pressure (Reichardt), 
and in a case of an acoustic tumor which the writer recently ob¬ 
served—temperature going to 109° F just before death—^be accoimted 
for. In similar manner can fever be accounted for in cases of 
apoplexy. Resorption has most frequently been blamed in apoplexy 
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for the increased temperature. While undoubtedly resorption plays 
an important part, pressure upon the gray matter in the hypo¬ 
thalamus unquestionably exerts a powerful influence also. Or per¬ 
haps a part of the fluid breaks through into the third ventricle, 
distending its walls, and in this manner produces a mechanical irri¬ 
tation of the heat center, very similar to that produced by the mer¬ 
cury which Jakoby and Roemer dropped into the infundibulum. 

Subnormal temperatures have also been observed in hydrocephalus, 
as in the case which Stettner reported. In this instance a paresis 
of the heat regulating centers probably occurred. Tension upon 
the walls of the third ventricle was probably the cause. It has been 
observed that decrease of intraventricular pressure through puncture, 
in cases where fever existed because of intraventricular pressure, was 
followed by a regulating response to the heat center. 

Most often toxic irritants are responsible for the increases of 
bodily temperatures. They, in all probability, attack the centers 
directly. In that manner it is quite possible to account for the fevers 
occurring in infectious diseases. The causative agents may be the 
infectious bacteria or their toxins produced in the breaking down 
of the albumins attacking the center. 

However, we wish again to direct attention to the fact that the 
cerebral center, important as it is, is not the sole agent in regulating 
the bodily temperatures. In the table shown at another place the 
other organs responsible for the heat regulation are pointed to. This 
paper being a discussion of the central heat-regulating center, par¬ 
ticularly about the diencephalon, we can not devote much time to a 
r4sum6 of the literature and experiments dealing with influences of 
the bodily heat regulation other that the cerebral, and therefore we 
shall confine the discussion principally to the brain. 

INTBBBBAIN AND VASOMOTIUTY, PEBSPIKATION, LaOBIMATION, SALIVATION, AND 

SeBACBOCS SBOBimON * 

Karplus and Kreidl observed in their experiments upon the corpus 
subthalamicus (corpus Luysii) oculo-pupillary symptoms and g^- 
eral vasoconstriction. The experimental observations of Schrotten- 
bach bore out their observations. In the light of these facts it would 
be quite natural to attempt to place the vasomotor center in the 
hypothalamus (corpus Luysii). This would harmonize quite well 
with what we have learned in reference to the heat-regulating 
center. The old literature mentions an influence on the heart and 
vasomotor system coming from the thalamus. 

Just as we admit a probable center for the vasomotility, so we are 
obliged to accept a possible higher center for perspiratory secretion. 
The center is perhaps also located in the interbrain. Karplus and 
Kreidl noticed profuse perspiration on all four paws of the animal 
in their experimental irritation of its interbrain. 
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Salivary and lacrimal secretion has also been observed as a result 
of irritating the regio subthalamica. The vegetative tracts, which 
influence these functions, must, of necessity, also have a higher centei 
located in the interbrain. 

There are a number of clinical records to substantiate these experi¬ 
mental data. Schrottenbach reported an apoplexia with a paralysis 
of the left half of the face, left spastic paresis, loss of sensibility of 
the left half of the body, combined with secretory disturbance, witti 
marked injury of the vasomotors of the left side. In one of Gerst- 
mann’s cases, a patient suffering from a gunshot wound of the brain, 
a sympathetic ophthalmoplegia (contracted pupil and contracted 
palebral fissure) on the right side persisted after the left-sided 
paresis, which occurred at the same time, disappeared. 

One of Leschke’s reported cases of diabetes insipidus, occurring as 
a result of a head injury, showed, in addition to the polyuria, dis¬ 
turbances of the sympathetic innervation in the form of vasomotor- 
constrictor paralysis of the left side of the body with a striking 
pulsation of the vessels of the head on the right side with considerable 
perspiration (hemihidrosis) of the same side. 

In some of these instances there appears to be a decided tendency 
to accept the existence of a lesion in the region of the corpus 
subthalamicum. 

Of no less importance are the rich experiences gathered in the 
studies of the diseases of the basal ganglia with reference to affec¬ 
tions of the vegetative nervous system. Wollenberg reported a very 
interesting patient. The individual suffered from a right-sided 
hemichorea, combined with a hypotonia and measurable atrophy of 
the limbs, anhidrosis of the head on the right side, dilatation of the 
pupil and palpebral fissure of the right side. The cause of these 
derangements is attributed by Wollenberg to an encephalitic focus 
in the diencephalon, in all probability in the regio subthalamicum. 

In addition to the above, increase of sebaceous glandular secretion 
frequently takes place in disease of the basal ganglia. The greasy 
skin is not a rare accompaniment of Parkinsonism. The oily skin 
must, naturally, be attributed to an increase in the glandular secre¬ 
tion, which, in all probability, is due to an irritation upon the floor 
of the third ventricle coming from the corpus striatum. 

COXNEOTION BETTWEEN TIID DUENOEPHAIXIN AIU> THE WATSt, CABBOHTDRATE^ AND 

ALBUMIN MBTABOUSM 

A lesion of the fourth ventricle often carries with it glycosuria 
and polyuria. Claude-Bernard^s experiments have almost conclu¬ 
sively proved that the water and carbohydrate metabolism are greatly 
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influenced by nervous impulses. These impulses reach the nervus 
splachnicus by way of the centers in the medulla oblongata and are 
further carried to the end organs. Eckardt showed in 1876 that 
stimulating the corpus mammillare would produce a polyuria. B. 
Aschner substantiated the findings. These experiments point to a 
possible cerebral center located in the interbrain which governs the 
water and the carbohydrate metabolism. Aschner succeeded in pro¬ 
ducing a polyuria and a glycosuria as high as 4 per cent through 
stimulating the hypothalamus. Leschke, too, succeeded in producing 
a polyuria, sometimes with and at other times without sugar, by 
injuring the tuber cinereum very close to the infimdibulum. 

In the light of these facts it is very difficult not to show an 
inclination to accept a high cerebral center, located in the gray 
substance of the floor of the third ventricle, in all probability the 
tuber cinereum, governing the water and carbohydrate metabolism. 
This center most likely has the duty of supervising the constancy of 
the bloodsugar and the osmotic pressure of the blood. 

Albumin metabolism is also quite likely regulated from a position 
in the diencephalon. Through this regulatory factor the albumin 
catabolism amounts to approximately 10 to 15 per cent of the total 
energy. Leschke and Schneider found in their tests that the inter¬ 
brain exerts an inhibitory influence on the albumin catabolism. 

Their findings were substantiated by the trials of Freund and 
Grafe. These authors, by eliminating the diencephalon by a cross 
section of the cervical medulla spinalis, could get as high as 20 to 30 
per cent of the total energy burnt up. This is twice as much as 
normal. 

These tests lead one to lean very strongly to the opinion that there 
is a central station located in the regio subthalamicum from which 
inhibition regulating the catabolism of albumins emanates. 

The tracts coming from this center take their course in connection 
with those fibers which influence the chemical heat production. 
According to Freund and Grafe the increase of albumin catabolism 
does not take place when a cross section of the medulla spinalis is 
made in the second dorsal instead of the cervical segment. One must 
conclude that, in all probability, the tracts leave the medulla spinalis 
somewhere in the eighth cervical or perhaps first dorsal segment. 
These tracts pass into the sympathetic ganglia and splanchnicus to 
the liver. The newer investigations have shown that the liver is not 
only a depot for glycogen but albumin as well. (Toennissen goes into 
this matter in considerable detail in his treatise “ Bedeutimg des 
vegetativen Nervensystems fuer die Warmeregulation und den 
Stoffwechsel.”) 

5711—28-7 
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Since our information respecting the influence of the tuber cin* 
ereum over the water metabolism has become reasonably definite, 
our understanding of the etiology of diabetes insipidus has taken a 
long stride forward. 

This disease is very often found as an accompanying symptom of 
affections of the hypophyseal gland. It was long thought that dia¬ 
betes insipidus was a result of the disturbance of function of the 
pituitary gland. Cushing actually found, in his animal experimenta¬ 
tion, that, not infrequently, polyuria occurred after extirpating the 
hypophysis. 

Schaefer, Herring, and others were of the opinion that a hyper¬ 
function of the hypophyseal gland was the cause of diabetes insipi¬ 
dus. Injections of hypophyseal extract followed by an increase and 
then afterwards a decrease of the water outflow, with influences on 
the concentration of the urine, induced many investigators, such as 
van der Velden, C. Roemer, Simmonds, and others, to believe that a 
lowered or failing function of the pituitary, particularly the pos¬ 
terior lobe, led to diabetes insipidus. Hann, Feder, Jackows, and 
others advanced the opinion that they considered the relation of the 
hypophyseal gland to the urine of a twofold character—the anterior 
lobe influenced an increase, the posterior lobe a decrease in urine. 

These theories do not explain the occurrence of diabetes insipidus 
in cases with intact hypophyseal gland. Recently E. Meyer and 
R. Meyer-Bisch have called attention to the fact that the majority 
of the cases of disturbances of the gland do not have diabetes insip¬ 
idus at all, and those with diabetes insipidus do not always show 
evidence of pituitary derangement. Soon there were instances of 
diabetes insipidus which pathologically showed a lesion not only of 
the pituitary gland but also of the tuber cinereum. Investigators 
turned to the infundibulum as perhaps holding the crux of the situa¬ 
tion. Then M. Meyer, D. Gerhardt, and Leschke thought that in 
some instances of diabetes insipidus they had diagnosed an isolated 
lesion of the tuber cinereum. That would be very nice indeed if it were 
really so. It is a most difficult matter to diagnose an isolated lesion 
in the tuber cinereum, especially one affecting the water metabolism 
only. The hypophysis, infundibulum, and the tuber are very close 
together and a lesion in one is soon communicated to the other 
organs, so that it would make it extremely difficult to say whether it 
is an injury in one or the other that produces the diabetes. How¬ 
ever, it has been repeatedly demonstrated that in extirpation of the 
hypophyseal gland, whether it be the anterior lobe alone or the pos¬ 
terior lobe alone, or both at the same time, when done without simul¬ 
taneously damaging the tuber cinereum, diabetes insipidus does not 
take place. It is quite probable that in experimental extirpations of 
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the gland associated injury to the tuber cinereum sometimes occurred 
and, as a result of the harm done to the substance at the base of the 
brain, the diabetes insipidus happened. In this place it is mighty 
difficult to attempt extirpation of a normal gland in animals without 
at the same time bruising some other vital parts. 

Bbpobt or Case 

Beoently a child, male, 8 years old, was admitted (m Doctor Wheeler’s eye 
service at B^evue Ho^ital, New York City, pres^atiiig most interesting 
phenomena. The child was admitted November 22, 1928. The chief complaint 
was bilateral exophthalmos. 

Its father, mother, and (me brother are living and welL No history of 
tabercalosis or cancer. 

The patient was a fall-term baby. It bad a rash and fever when it was 
aboat 2 years old. Measles? 

Pretent illness.—Two years ago slight protrusion of the right eye was 
observed, and since that time it has be<M>me progressively more marked. About 
four months ago exophthalmos of the left eye set in, becoming progressively 
worse. The father stated that the baby was always healthy until it had a rash 
about 16 months ago. Up to that time the child experienced a normal develop¬ 
ment. Since the attack of measIesC?) the parents added that the child had not 
grown nor gained any weight In fact it seemed to be the opinion of the 
parents that the little patient lost in weight, stature remaining practically the 
same as 16 months ago. Patient drinks end urinates almost continuously 
since it was stricken with its first illness. 

Present condition .— ^Patient is a little boy, 3^ years old, who appears to be 
well nourished; appears mentally alert The right ear sags a little below the 
level of the left. 

Skull. —^X-ray reports, made at different intervals, reveal an irregular destruc¬ 
tion and decalcification of large areas In the temporal and sphenoidal bones. 
Several small areas in the frontal and parietal bones also show decalcification. 
Examination of the rest of the osseous system does not disclose any evidence 
of pathology. The destruction of the areas in the temporal and sphenoidal 
bones are most marked on the right side. 

Eyes. —Very marked exophthalmos. The impils are large and do not react 
to light. The lids do not close entirely during sleep. They lack approximately 
3 mm. of closing at center. No other positive findings on external examination. 
Under ether anestliesia (examination by Doctor Wheeler and Doctor Kirby), 
tension, O. D. 18; O. S. 20. Ocular fundi showed moderately congested veins; 
very slight papilledema, elevatlcm too small to measure. Focus of eye: About 
emmetropia or slight bypermetropia. Exophthalmometer: O. D. 21; O. S. 23, 
at 84. 

Ear, nose, and throat. —^Left canal full of thick yellowish material with foul 
odor. Right canal collapsed and closed by what appears to be a furuncle. A 
small mass in nasopharynx. 

Heart. —Nega tive. 

Lungs. —Negative. 

Abdomen. —Greatly distended. No masses; no rigidity; no tenderness. The 
distension might be due to the large quantities of water that the child drinks. 
It walks around with a <mp in Its hand asking everybody that passes by for 
water. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



880 


POE—VEGETATIVE CENTERS 


Vol. XXVi 


TJrinalusis. —Color, pale straw. Specific gravity, 1002. Sugar and albumin, 
negative. 

Wasscrniann blood serum. —Negative. 

Spktol fluid. —Clear, normal pressure; cell count and albumin, negative; 
Wassermann, negative; sugar, 100; gold curve, 0000000000. 

Although no histo-pathological findings are at hand, the case is 
here given in detail because it presents many very interesting charac¬ 
teristics. The continuous drinking and urination, the low specific 
gravity of the urine, the large defective spots in the cranial bones 
disclosed in the Rontgen pictures, the distended abdomen, marked 
protrusio bulbi, mental alertness, and cessation of growth lead one to 
believe that it is a case similar to those described by Hand and 
Scheuler—namely, a possible disease of the glandula hypophysis 
together with a lesion of the hypothalamus, in all probability the 
tuber cinereum. We are here possibly dealing with an injury to the 
cerebral center controlling the water metabolism. 

Another very interesting and instructive report of a case covering 
clinical and histo-pathological findings was made by S. Mebel, in 
American Medicine, New Series, Volume XXII, Nos. 7, 8, 9, 1927. 
It was of a male, aged 22, observed at the National Jewish Hospital, 
Denver, Colo. A tubercular patient who after gaining about 35 
pounds at the institution was released. Six months later he returned, 
complaining of dryness of the throat which caused him to drink large 
quantities of water. Excretion was about 23 quarts of water per day. 
Analysis showed that the urine was pale and clear, the specific gravity 
was 1.001, albumin and sugar were negative, and the reaction of the 
urine was alkaline. After being put on a diet lacking in NaCl and 
proteins and given intramuscular injections of pituitrin the excre¬ 
tion was finally reduced to 3 quarts per day. The patient died in 
February, 1926. 

The autopsy revealed the following anatomico-pathologic diag¬ 
nosis: Chronic ulcerative pulmonary tuberculosis, bilateral; caseous 
pneumonia, left lung; miliary tuberculosis of liver; tuberculous 
granuloma of hypophysis, posterior lobe. The brain showed a 
moderate amount of congestion in the meningeal vessels. There was 
no evidence of meningitis, tumor, or hemorrhage on the outside of the 
brain. The sella turcica appeared to be about normal in size. The 
hypophysis was slightly enlarged. There was a diffuse fibrosis of the 
hypophysis, indicative of a former productive reaction in the pitui¬ 
tary body. Mebel appears greatly inclined to attribute the diabetes 
inspidus in this particular instance to the tuberculous lesion of the 
posterior lobe of the hypophyseal gland. He summarizes by stating 
that the pars intermedia or the pars posterior is the seat of a hormone 
which controls the action of the kidney. 
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It is just cases of this type that overturn conceived pet theories, 
and make us pause in the acceptance of any medical facts that have 
not stood the test of repetition and of time. 

However plausible seem the pathological findings of the hypo¬ 
physeal gland, especially the posterior part, indicating that there 
might be found the center controlling the water regulation for 
the body, there has accumulated a much greater preponderance 
of evidence that not in this gland, but rather in the hypothalamus 
lies the higher center. We might agree with Sajous when he says 
that the pituitary is the starting point of some of the sympathetic 
paths which lead to a diabetes insipidus when they are injured. 
There undoubtedly is a large interrelationship of cerebral parts con¬ 
trolling the function of the kidneys. The interrelationship is neces¬ 
sarily controlled by paths passing to and from these various organs. 
That some of the fibers originate in the pituitary and go from there 
via the tuber cinereum, bulb, cord, and splanchnic nerves to the renal 
plexus, is conceivable. But we are inclined to advance the thought 
that these fibers do not play the higher role. 

Many undeniable evidences, experimental as well as clinical, point 
strongly to a group of cells within the tuber cinereum as being the 
cerebral center of the water metabolism and to the view that an injury 
there will have in its wake a diabetes insipidus. 

Diabetes meUitus has also been observed. (We are not discussing 
the pancreas and its diseases. The paper is limited solely to the 
brain.) It has been noticed in acromegidics. Many authors showed 
a tendency to blame the dysfunction of the hypophyseal gland. 
Cushing was able to cause a glycosuria by a partial extirpation of 
the gland. Injections of hypophyseal extracts also produced a transi¬ 
tory glycosuria, but did not always produce a diabetes mellitus. 
On the other hand, there were a number of acromegalic cases in 
which there was no evidence of glycosuria. B. Aschner could dam¬ 
age the pituitary gland without finding an increase of sugar in 
the urine. In 1909 the same author injured the floor of the thjrd 
ventricle, which he termed the hypothalamic-sugar-bruise, which 
was followed by a glycosuria, with as high as 4 per cent sugar, 
lasting a couple of days. After totally extirpating the pituitary 
gland, he could produce a glycosuria by following it up with a 
bruise of the hypothalamus. Not being satisfied, he again injured 
the hypothalamus, but this time not from below, but rather from 
above, which procedure permitted the thought that the hypophyseal 
gland was not damaged, and the injury was followed by a glycosuria. 
Leschke, Camus, Roussy substantiated B. Aschner’s findings. In 
fractures of the base of the skull, in apoplexias, glycosuria has 
made its appearance. Leschke reported a patient that had suffered 
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a fracture of the base of the skull, a result of which was a glycosuria 
up as high as 7 per cent, together with vasomotor paralysis and hemi¬ 
hidrosis. Also in syphilitic meningitis diabetes mellitus as well as 
diabetes insipidus is sometimes met with. 

The findings speak fairly unmistakably for a center governing 
carbohydrate metabolism located in the diencephalon and that a lesion 
there will produce a glycosuria. Dresel, Lewy, as well as Leschke, 
have attempted to localize this center histologically. Their proofs, 
so far, are open to question. While many authorities are inclined 
to view with favor a location in the interbrain, perhaps the tuber 
cinereum, as the probable cerebral center for carbohydrate metabo¬ 
lism, the exact spot has not yet been established. 

■ntOPHIO INIXOENOES ON THE SKIN AND THE SUBCUTANEOUS TISSUE 

When Froehlich made public his studies of the disease generally 
known by his name, he attributed the singular distribution of adi¬ 
pose tissue to the lesion of the hypophyseal gland. This was accepted 
for a number of years as being possibly correct. Erdheim, however, 
in recent times, called attention to the fact that dystrophia adiposo- 
genitalis also occurs with a histologically intact hypophyseal gland. 
He further states that hypophyseal tumors only produce adipositas 
in the genital region when the growth either exerts pressure upon 
the base of the brain or breaks into its substance. As a result of 
this observation Erdheim concludes that it is not the dysfunction of 
the gland, but rather a disease of a center located somewhere in the 
diencephalon, which is the etiological factor of the dystrophia. 

Lately many clinical and pathological proofs have been recorded 
to substantiate Erdheim’s findings. 

Goldstein, Luce, Nonne have reported tumors of the base of the 
brain (not pituitary), basal fractures, hydrocephalus intemus etc., 
in which the patients clinically suffered adiposity. 

6. Aschner, on the strength of experimental efforts, has shown 
that there must be a center in the region of the third ventricle which 
regulates fat distribution. 

The central nervous system also materially influences fat metab¬ 
olism. Bartolotti, Dziembrowsky, and L. B. Mueller have observed 
very marked half-sided distribution of fat. 

M. Reichardt has shown that from the psychiatric side, especially 
during the progress of dementia paralytica, a patient may have 
periods in which there occurs a high degree of fat accumulation; also 
periods when loss of fat tissue takes place. 

In recent times a number of writers have found their way into 
the literature reporting cases of dystrophia adiposogenitalis and 
other disturbances of fat distribution following encephalitis. 
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A number of instances of rapid increase or loss of flesh have come 
to the notice of physicians in cases of meningitis. In such cases while 
it is true that a disturbed appetite, occurring as a result of inflama- 
tion of the meninges causes some loss of weight, it can not be held 
entirely accountable for the rapid emaciation that sometimes takes 
place. A hydrocephalus internus resulting in consequence of menin¬ 
gitis, in all probability because of the pressure it exerts upon the 
trophic centers, might be held as the etiological reason for the meta¬ 
bolic disturbance. 

Clinical, experimental, and pathological observations seem to indi¬ 
cate a center located in the base of the interbrain directing the anab¬ 
olism and catabolism of subcutaneous fats. 

However, there are other factors involved taking part in the inges¬ 
tion and destruction of fat tissue which complicate and make difficult 
any attempt at definitely localizing its center. Glands with internal 
secretion also participate in regulating its distribution. Thyroid 
and hypophyseal glands help influence the increase and decrease of 
adipose tissue, while the genital glands and hypophyseal gland assist 
in deciding its topographical distribution. The manner in which the 
glandular hormone acts is unknown. Whether it is under the direct 
supervision of the higher centers, or whether it exercises stimulating 
action on those centers, has yet to be cleared up. 

CONCLUSION 

There are an exceedingly large number of cell groups located on 
the floor of the third ventricle. The space is very small and the 
number of cell groups quite large. It is, therefore, extremely diffi¬ 
cult experimentally to injure one cell group without at the same time 
affecting another. The same holds clinically and pathologically. It 
has not as yet, been possible to produce experimentally a crystal pure 
function of one cell group without an intermixture of other cells, nor 
has it been observed clinically. The corpus Luysii of the corpus sub- 
thalamicmn presents a possible exception. Becaiise of the larger 
extent of its cells on the floor of the third ventricle it has been pos¬ 
sible experimentally to establish its probable function. In this 
nucleus the probable centers for the innervation of the smooth mus¬ 
culature of the eye and bladder, also for the regulation of the blood 
pressure (vasomotility) and secretion of perspiration, are located. 

A second group of cells governing functions might be localized 
in the ganglion collection in the tuber cinereum. Here may be 
found the center governing metabolism, also regulating bodily heat, 
in which metabolism plays a very important role. In spite of clini¬ 
cal experimental, and pathological data at hand, we can not as 
yet point our finger to a particular collection of cells and say defi¬ 
nitely that they direct a particular physiological function. 
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Spiegel and Zweig have attempted to show that the tuber cinereum 
is, phylogenetically, made up of young groups of cells gradually 
developed from the lower to the higher animal. The apparent 
simultaneous appearance of the tuber cinereum and warmth regula¬ 
tion led these authors to the conclusion that possibly this gray mass 
does harbor the center for temperature regulation. Further, Greving 
was able successfully to demonstrate the existence of fibers coming 
from the nucleus pallidus and ending in the tuber cinereum. The 
rise in temperature due to a lesion in the corpus striatum. Grieving 
thinks, is due to these fibers cbnducting the impulse to the tuber 
nuclei. Notwithstanding, it must be admitted that our present 
conception that within the tuber cinereum lies a group of cells which 
serves as the cerebral center for animal heat regulation is still hypo¬ 
thetical. 

The same holds good with reference to the localization of albumin, 
carbohydrate, and fat metabolism. 

Brugsch, Dresel, and Lewy think that possibly the nucleus periven- 
tricularis regulates the sugar metabolism. They base their assump¬ 
tion upon the fact that in a lesion in the medulla oblongata followed 
by diabetes mellitus a retrograde degeneration was found in this 
nucleus. Dresel and Lewy conceive of the possibility that the globus 
pallidus might be a higher center governing the nucleus periventric- 
ularis. In four cases of diabetes mellitus which they examined they 
found marked changes in the outer and middle members of the globus 
pallidus. Leschke’s observation was just the contrary. In two of 
his cases which he examined he found a lesion in the hypothalamus 
between the infundibulum and corpora mamillaria. The lesion con¬ 
sisted of cystic degenerations. The above citations would encourage 
one to believe that the cerebral localization for the sugar metabolism, 
while pointing strongly to the tuber cinereum, is not yet fully 
established. While our store of information has been greatly en¬ 
riched by experimental, clinical, and pathological data, further in¬ 
vestigation is necessary to place our knowledge of the centers located 
in the interbrain upon a firmer baseis. 


MEDICAL DIPFICVLTIES ENCOUNTEBED BT COMBAT POBCES OPEBATXNG 

IN NOBTHEBN NICABAOXTA 

By W. T. Minnick, Lieutenant, Medical Corps, United States Navy, and F. M. Townsend, 
Lieutenant (Junior Grade). Medical Corps, United States Navy 

The following report of the medical difficulties encountered by 
combat forces in northern Nicaragua is submitted in the hope that 
it may assist in future similar activities, and forewarn other medical 
officers of previous mistakes made and difficulties constantly en¬ 
countered while operating in this mountainous country. 
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Selection of Men 

Foremost in importance in preparing for an expedition from a 
medical stand|)oint is the selection of men physically fit to stand 
hardships while in the field with the least possible medical attention. 
In addition to a general physical inspection by the medical officer 
of the entire command before taking the field special attention should 
be paid to the feet and to men suffering from malaria and venereal 
infection. In examining the feet attention should be paid to corns, 
trichophyton infection, pes planus, and abrasions. Men with a 
marked trichophyton infection or markedly depressed arches should 
be rejected, and all corns and abrasions should be treated and pro¬ 
tected. Under no circumstances should any men who have recently 
been under treatment for venereal disease or malaria be sent on an 
expedition of this type, as they invariably have a recurrence and 
become not only ineffective but a burden to the command and the 
medical officer, whose time and attention will be occupied by such 
cases to the detriment of other sick and wounded cases. 

Inspection of Clothing 

Next in importance to an examination of the men is an insi)ection 
of the clothing. It is essential that men going on an expedition of 
this type be burdened with the least amount of clothing possible to 
insure bodily protection. Each man should be equipped with two 
pairs of shoes or, preferably, one pair of shoes and one pair of boots. 
The shoes issued should be at least one-half size larger than those 
used while in the barracks, and preferably hobnailed. In recent ex¬ 
peditions in this district many of the regular marine-issue shoes 
were found to be unfit for service after two days’ wear, and many 
men suffered from foot complaints due to worn-out and improperly 
fitted shoes. Boots with the trousers pulled down over them would 
be the most efficient footgear for both men and officers. The marine 
canvas leggins were found to collect mud, and do not protect the 
men’s legs from flea and tick bites, as is supposed. All men should 
have a sufficient supply of woolen socks in order to be able to keep 
a clean, dry pair on hand. Cotton and other types of socks are not 
recommended, and all men should have the issue white woolen socles. 

Medical Supplies 

Before starting out the medical officer should check over his medi¬ 
cal supplies, and should prepare an emergency kit, containing 
quinine in capsules, bandages, ointm^ts, and other supplies that he 
might need on the trail. This emergency kit, in addition to a small 
package of essential surgical instruments, should be constantly under 
the surveillance of the medical officer or an appointed Hospital Corps 
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man. It has been our unfortunate experience that very es^ntial 
items, such as surgical instruments and medicines when packed on 
mules, where the train often numbers over 200 animals, are fre¬ 
quently lost. It is further suggested that the base medical supplies 
be so arranged that all of one article will not be placed on one animal, 
thus lessening your chance of losing your entire supply of that article. 
The pack animals carrying the medical supplies should immediately 
follow the ammunition train, and, if possible, a Hospital Corps man 
should be placed with the supplies. The fi’eshest supply of anti- 
tetanic serum should be obtained just before leaving, as it was found 
that this deteriorated quite rapidl}^, as is evidenced by the fact that 
one mild attack of tetanus developed after 1,500 units of a serum 
were given 17 days after it was received from the base hospital. 
Since it is impracticable at times to suspend Lister bags for chlorina¬ 
tion of water, the following method can be employed: Prepare a 
stock solution in advance by dissolving an ampule of hypochloride 
of lime in a canteen of water and using one canteen cap of this 
solution for each canteen of water, instructing the men at the time 
not to use the water for one-half hour. As the judgment of the men 
in the command can not be relied upon, the medical officer and his 
assistants must be constantly vigilant to prevent them from drinking 
unchlorinated and often highly contaminated water. Halozene tab¬ 
lets are issued in the Guardia Nacional and can be used in place of 
chlorine, but they should be crushed before being placed in the 
canteen, as a test in the field showed that often they were not dis¬ 
solved in less than one hour when placed in the canteen uncrushed. 
Here, also, the me nshould be instructed to wait one-half hour before 
drinking the water. 

While our experiences with prophylactic quinine has been limited 
we are of the opinion that it is of great value. 

In addition to the above supplies an dequipment, it is our opinion 
that all outlying stations that are to be maintained in this district 
during the rainy season should be equipped to operate as independ¬ 
ent medical units, prepared to handle cases of all natures, as trans¬ 
portation of seriously sick and wounded during this season will be 
difficult if not impossible. 


HOSPITAL COBPS MEN 

The authorized quota of Hospital Ciarps men furnished with com¬ 
bat and patrol forces has not been sufficient to render emergency 
medical ti’eatment in the recent operations in northern Nicaragua. In 
many instances it has been necessary either to leave the base hospital 
with insufficient corps men to handle the sick and wounded there 
or to send large combat patrols into the fields without a corps man 
or medical attendant. 
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In the absence of sufficient corps men to handle this work, it was 
found that certain members of the enlisted personnel of the Marine 
Corps can, with instructions, be relied upon to perform many of 
the duties of a Hospital Corps man. This instruction should be 
given even if corps men are available, as these marines, in the event 
that the corps man be wounded, can carry on. In addition to the 
instruction of capable marines to take over the duties of Hospital 
Corps men, the entire command should, at every available oppor¬ 
tunity, be given instruction in first aid, especially the application 
of tourniquets and first-aid dressings. In the recent operations, in 
many instances, men and officers depended entirely upon the medical 
officer or Hospital Corps men to render this service. It is often 
impossible or impracticable for a medical officer to see a wounded 
man immediately, and the prompt application of a tourniquet or 
compress, or the application of a first-aid dressing by a near-by com¬ 
rade, will, in many instances, save lives or shorten convalescence. 

Transpobtation 

One of the most important and difficult problems with which 
a medical officer is confronted is the transportation of seriously 
wounded and sick. In the mountainous districts of northern Nicara¬ 
gua, over large areas, travel is accomplished over the most rudimen- 
taiy of trails, often difficult for either man or animal travel, and all 
modern means of transporting sick must be abandoned. For the 
seriously wounded, improvised stretchers or litters made with shirts, 
blankets, hammocks, etc., suspended on poles and carried by hand 
must be used. All other methods were found impracticable and 
generally impossible. The less seriously wounded or sick may 
be placed in a saddle and either strapped in place or held by 
an attendant. The previously described methods of transporting 
wounded and sick by means of a litter suspended between two 
animals or a strapped litter on an aparejo saddle is impossible. The 
use of bull carts, where bull-cart roads exist, may be employed for 
further transportation to landing fields or hospitals (there are no 
bull-cart roads from about 8 miles north of Jinotega to the Hon- 
duranean border and east of San Albino). The ideal method of 
evacuating sick and woimded is by plane, as was noted by the recent 
evacuation of Quilali when 18 serious cases were evacuated to Ma¬ 
nagua in two days. This was accomplished by a light Voigt Corsair 
landing on the established emergency field at Quilali, the patients 
being secondly evacuated from Ocotal by the larger Fokkers, all 
reaching Managua, 170 miles away, in excellent condition. At pres¬ 
ent, the only known fields or suitable sites for landing fields in this 
district are at Quilali, the plains of Apali, and at Ocotal. 
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CONCLUBION 

The treatment of the sick and wounded must, of necessity, be left 
largely to the judgment of the attending medical officer; however, it 
is our opinion that no radical or extensive surgical treatment, other 
than emergency, should be undertaken. Only first-aid measures, 
such as establishing drainage, splinting, combating infection by 
Dakin’s method, should be employed, leaving all radical operations, 
where possible, to be performed in the base hospital. 

Summary 

1. Selection of men to eliminate the physically unfit; paying spe¬ 
cial attention to the feet and to malarial and venereal infection. 

2. Clothing. —(a) Least amount possible to provide bodily pro¬ 
tection. 

(6) Properly fitting shoes and boots. 

(c) Woolen socks essential. 

3. Medicai supplies. —(a) Preparation of emergency kit for use 
while on trail. 

(&) Emergency kit and essential surgical instruments under 
surveillance of medical officer or assistant at all times. 

(c) Packing animals so all of any one article will not be on one 
animal, thus lessening your chance of losing your entire supply of 
that article. 

{d) Obtaining fresh supply of antitetanic serum. 

(a) Mehod of chlorination of water: (1) Lister bags, (2) stock 
solution of chlorine in canteens, (8) halozone tablets. 

(/) Quinine prophylaxis. 

(g) Stocking of outlying stations in preparation for rainy season. 

4. Respited Corps men. —(a) Insufficient number available. 

(&) Training of marine enlisted personnel to take over Hospital 
Corps men’s duties. 

(c) Insufficient instruction in first-aid measures seen in entire 
personnel. 

5. Tramsportaiion. —(a) Improvised stretchers or litters carried 
by hand for seriously wounded. 

(&) Less seriously wounded and sick, transportation by saddle. 

(c) Bull carts where roads are available. 

(«?) Evacuation by plane ideal. 

6. Treatment. —(a) Conservatism. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



No. 4 


HIOOIKS—QENDABMBRIE D’HAITI 


889 


HEALTH COHDITIOKS IN THE OEHDABXEEIE IHHAITI 

By M. E. Hiooinb, Commander, Medical Corps, United States Navy, Medical Director, 

Gendarmerie d’Haltl 

The Gendarmerie d’Haiti is a military police force which was 
organized in 1915 in accordance with a treaty between the Govern¬ 
ments of the United States and Haiti. 

The strength of the gendarmerie is 2,500 enlisted men and 180 
officers. The former are native Haitians, practically all of whom are 
of pure African blood. One hundred and twenty-five of the officers 
are commissioned or noncommissioned officers of the United States 
N avy and Marine Corps; the remainder are Haitians. 

The gendarmerie executes the laws of the country, furnishes urban 
and rural police protection, and maintains the lighthouses, prisons, 
and a hospital for the insane. Its officers also act as advisors to 
the communal civil authorities. The force is distributed to 140 sta¬ 
tions and outposts, covering every section of the Republic. 

The Medical Department, the personnel of which consists of 17 
officers and 68 enlisted men, has charge of all matters relating to 
health and sanitation. The vital statistics collected by this depart¬ 
ment during the past five years are of interest, in that they show the 
trend of morbidity and mortality in the gendarmerie during that 
period and in addition furnish some indication of the leading causes 
of sickness and death among the civilian population for which accu¬ 
rate statistics are as yet unavailable. 

The following table compares the admission, noneffective, and 
death rates for the gendarmerie with similar rates in the United 
States Navy for the year 1926: 


GENDARMERIE D'HAITI 


Year 

Enlisted 

strength 

Admis¬ 
sion 
rate per 
1,000 

Non- 
effective 
rate per 
1,000 

Deaths 

Death 
rate per 
1,000 

1923... 

2,430 

2.517 
2,505 
2,544 

2.518 

915.2 

19.2 

35 

14.4 

1924. 

81Z0 

16.2 

20 

7.9 

1925. 

851.4 

1&4 

1 18 

7.1 

1926. 

715.0 

15.5 i 

22 

ao 

1927.. 

849.0 

20.0 

1 25 

9.9 



UNITED STATES NAVY 


• 






-1926... 


532.97 

30.62 


3.03 





Higher admission and death rates in the gendarmerie are due to a 
number of factors, the most important of which are the greater 
incidence of tuberculosis, malaria, and the venereal diseases. The 
latter cause the greater number of admissions to the sick list, while 
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tuberculosis is responsible for the greatest number of deaths. Prior 
to 1926 patients suffering from tuberculosis were discharged from 
the service. At present they are retained on a furlough status so 
that deaths from the disease appear among the total number re¬ 
ported for the year. 

Twenty-five deaths occurred in the gendarmerie during 1927. They 
were due to the following causes: 


Aaeurysm, abd<»nlnal_ 1 

Heart disease_ 4 

Nephritis_ 1 

Peritonitis_ 1 

Pneumonia_ 4 

Septicemia_ 2 

Tuberculosis_ 11 

Wounds_ 1 

Total_ 26 


TUBraOULOSIB 

During 1927 there were 21 admissions for tuberculosis, making an 
annual rate of 8.8 per thousand, which is more than double the 
median rate observed in the United States Navy for the five-year 
period preceding 1926. Eleven (45 per cent) of the 25 deaths 
recorded for the year were due to the disease—a mortality rate for 
the year of 4.36 per thousand. While the numbers involved are small 
the death rate from tuberculosis in the gendarmerie probably reflects 
with considerable accuracy the rate for the population at large, since 
the disease is prevalent among the poorer classes and is a leading 
cause of death in the adult population. The necropsy records at the 
Haitian General Hospital, Port au Prince, show that one-third of all 
the deaths at that institution are due to tuberculous infection. 

That tuberculosis should be one of the chief causes of death in 
Haiti is not surprising. The cultural level of the masses is extremely 
low. It is estimated that 90 per cent of the people are illiterate. They 
live under the most primitive conditions, have little or no knowledge 
or personal hygiene, and until recently had no contact with scientific 
medicine. Treponematosis and malaria are potent agents in decreas¬ 
ing the vital resistance of gi’eat numbers of people. Except among 
the elite and the well-to-do there is much overcrowding and many 
suffer from dietary deficiencies. Furthermore, facilities for the segre¬ 
gation of active cases and the early diagnosis of the disease are only 
just beginning to be available. 

Pneumonia 

Next to tuberculosis, pneumonia is the infectious disease which 
causes the greatest number of fatalities in the gendarmerie. The 
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admission rate for 1927 was 9.5 per thousand; the death rate 1.5 per 
thousand. 

During the early days of the construction of the Panama Canal it 
was found that the negro laborers from the various West Indian 
islands were particularly susceptible to pneumonia and that the dis¬ 
ease when once established was extremely fatal. An inadequate diet, 
especially a deficiency in protein and fat, was shown to be an im¬ 
portant etiological factor. ,When this was corrected the incidence of 
pneumonia rapidly declined. The diet of the masses in Haiti is low 
in these essential elements, a fact which no doubt plays an important 
part in their susceptibility to infections such as tuberculosis and pneu¬ 
monia. The gendarme, because of the regularity and quality of his 
diet, probably suffers less from dietary deficiencies than does the 
average Haitian. 

Ybnbbbai. Dibeabhs 

As a cause of morbidity the combined venereal diseases (chan- 
chroid, gonorrhea, and syphilis) head the list. There were 776 admis¬ 
sions for venereal diseases in 1927, giving an annual rate of 308 
per thousand. They accounted for 27 per cent of the sick days. 
Among the gendarmes ignorance as to the nature of infection and 
superstitious beliefs concerning the origin of disease greatly enhance 
the difficulties usually encountered in efforts to control this class 
of infections. 

Treponematoais .—^Butler and Peterson (1) have used this term to 
tlescribe the yaws-syphilis group of diseases, which constitutes one 
of the outstanding public-health problems of Haiti. A recent survey 
made at the Gendarmerie Hospital, Port au Prince, on apparently 
healthy gendarmes, indicated that 62 per cent gave positive reac¬ 
tions to the Kahn test. Koltes and Albrecht (2) found positive Was- 
sermann reactions in 70 per cent of the gendarmes examined, 68 per 
cent of the prisoners in the national penitentiary, and 79 per cent of 
the boys from an industrial school. This widespread infection with 
treponema makes an enormous contribution to morbidity through 
lowered resistance and actual disease. In the rural clinics primary 
and secondary yaws make up a large part of the conditions requiring 
treatment. Nasopharyngeal ulcerations, plantar keratosis (crab 
yaws), tibial ulcerations, and destructive skin lesions are commonly 
encountered. Aneurysms are frequently seen, and, with increasing 
necrop^ experience, it is evident that there is much aortitis. With 
all this obvious disease there are, however, numerous instances 
where the infection is latent and the only demonstrable feature is 
a positive Wassermann reaction. This high degree of latency may 
have a definite relationship to malarial infection, since the latter 
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disease is prevalent in Haiti, and there are few adults who have not 
at some time in their lives suffered from malaria. 

Malaria 

The admission rate for malaria in 1927 was 145.7 per thousand. 
No deaths were reported. Next to the venereal diseases malaria 
caused the greatest number of sick days. All types of the parasite 
occur, but the aestivoautumnal is by far the most common. 

A survey conducted by the United Fruit Co. on laborers from all 
parts of Haiti who were emigrating to Cuba showed that 25 per cent 
harbored malarial parasites. The Haitian possesses a well-marked 
tolerance for malaria, but the disease decreases his vitality and lessens 
his ability to work. When the United States Marines were on duty 
in the rural districts of Haiti the admission rate among them for 
malaria was excessively high. In 1921 it reached 924.4 per thousand; 
in 1924 it was 219.9 per thousand. With the concentration of all 
troops in the cities of Port au Prince and Cape Haitien, where better 
sanitary conditions obtained, the admission rate fell to 65.4 per 
thousand. 

In the neighborhood of the principal towns great progress has 
been made in sanitation, but there still exist many localities where 
anopheline breeding, because of the expense involved, can not be 
controlled. 

An ubiquitous human reservoir and a wide distribution of anophe¬ 
line mosquitoes make the malaria problem one of the most difficult 
with which public health officers have to deal. 

Intcstiital Parasites 

Infestation with intestinal parasites is common in the gendarmerie 
but is of minor importance from a standpoint of morbidity. A sur¬ 
vey of 500 gendarmes showed: Ascarids, 21 per cent; trichurids, 19 
per cent; and ancylostomes, 1 per cent. These figures are lower than 
those reported by the Rockefeller Foundation from a survey of the 
civilian population. In contrast to Porto Rico, hookworm disease 
is not a public-health problem of any magnitude. Endameha histoly¬ 
tica is present, but typical cases of amebic dysentery are rare. 

From the foregoing it is apparent that the great cosmopolitan dis¬ 
eases contribute as much to morbidity and mortality in the gen¬ 
darmerie as do those diseases which we are accustomed to regard 
as essentially tropical in their distribution. 

The acute respiratory diseases and communicable infections, such 
as mumps, measles, and scarlet fever, which are responsible for such 
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a large percentage of the total number of sick days in most military 
organizations are of trivial import in the gendarmerie. In 1923 there 
was a high admission rate for bacillary dysentery, but since that 
time there has been a progressive decrease in admissions; only 15 
cases were reported in 1927. Typhoid fever is endemic and all troops 
receive prophylaxis. During 1927 there were three admissions for 
the disease but no deaths. 

With the systematic treatment of all men showing positive Wasser- 
mann reactions and educational work in connection with the venereal 
diseases, improvement in the admission rate for this class of infec¬ 
tions is to be expected. Quinine is available at all stations and this 
opportunity for early and sustained treatment, together with the ex¬ 
tension of sanitation throughout Haiti, will ultimately lessen the 
incidence of malaria. Economic conditions are steadily improving 
and the consequent rise in the standards of living will eliminate many 
of the conditions which are at present responsible for the prevalence 
of tuberculosis. 

The past decade has been one of tremendous progress for the Re¬ 
public of Haiti. One of the most conspicious features of this for¬ 
ward movement has been the increase of facilities for the prevention 
and treatment of disease. The National Public Health Service has 
established 10 hospitals and is operating over 100 dispensaries and 
clinics, covering the entire Republic. Treponemicidal drugs are 
being administered at the rate of one-half million doses per year and 
thousands of cases of malaria are receiving treatment by quinine. 

The National Agricultural Service, through numerous rural schools, 
is decreasing illiteracy and increasing the productive capacity of the 
peasant by the introduction of improved farming methods. 

The gendarmerie has made a valuable contribution to these con¬ 
structive efforts. During the 12 years of its existence men from all 
parts of Haiti have come in contact with modem medical and sani¬ 
tary practice. They have been made receptive to new ideas regarding 
disease and have lost their fear of hospitals and surgical operations. 
Familiar with the benefits of scientific medicine, many have returned 
to their homes to form a nucleus of a force which is slowly breaking 
down the prestige of the voodoo doctor, whose necromancies and in¬ 
cantations have been the only weapons of thousands of peasants in 
their fight against disease. 
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BUSINESS ADUINISTBATION AT NAVAL HOSPITALS 

By B. E. Irwin, Chief Pharmacist, United States Navy 

In civil life there exists an ever-increasing demand for good man¬ 
agers and efficient executives. Many men with exceptional ability 
along these lines are employed by corporations at salaries of $100,000, 
and more, per year. To draw such a salary a man must, of course, 
be associated with a big business where efficiency in administration 
means the savings of hundreds of thousands, or even millions, of 
dollars; and the pay in such cases is more in the nature of a reward 
for efficient administration resulting in marked economy than it is 
salary. 

Naval hospitals can not be compared with such enormous concerns, 
but, nevertheless, even a comparatively small activity presents an op¬ 
portunity for economical and efficient administration, with results 
proportionate and as laudable. 

Taken as a whole, the Medical Department of the Navy is no small 
organization. It includes 19 naval hospitals, 2 hospital ships, 3 
naval medical supply depots, the Naval Medical School, nearly 100 
dispensaries located at navy yards, naval stations, submarine bases, 
air stations, etc., sick bays on some 200 ships, and medical examining 
rooms at Navy and Marine Corps recruiting stations. Some of the 
dispensaries on shore—e. g., those at Quantico, Va., at the training 
stations, the Marine Corps base, San Diego, Calif., the submarine 
bases at New London, Conn., and Coco Solo, Canal Zone, and at the 
naval station, Guantanamo Bay, Cuba—are in fact small hospitals. 

The cost of maintaining and operating the Medical Department of 
the Navy during the fiscal year 1926 was approximately $5,500,000. 
During the same period the total patient days at all medical depart¬ 
ment activities were 1,739,060. The patient-days at naval hospitals 
alone were 1,385,359. 

These figures will support the statement that the obligation to 
effect economical and efficient administration of so extensive an 
organization places no light responsibility on the officers of the 
Medical Department of the Navy, a responsibility that has been 
generally realized and most commendably met. 

Many medical officers have demonstrated unusual ability as organ¬ 
izers and executives and have taken great interest and pride in the 
efficient management of the activities under their control, displaying 
faculties all the more creditable in view of the fact that medical 
schools do not teach economics or business management and a gradu¬ 
ate of medicine is not expected to be a financier. The service training 
of medical officers does, of course, include administration and organi¬ 
zation, more along military lines which emphasizes leadership, how¬ 
ever, than in financial affairs. But when, with increased rank, duty as 
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executive officer at naval hospitals is assumed, the medical officer is 
brought into actual contact with business transactions, and it is under 
these circumstances that many medical officers have shown qualities 
which permitted development into most efficient executives and 
business managers. 

With the budget system in effect, and accounting records kept to 
show financial results, either favorable or unfavorable, depending on 
the efficiency of the professionally trained physician and practically 
developed executive, we may expect a greater interest in efficient 
management of hospitals, as well as of the smaller medical depart¬ 
ment activities, and a general improvement in administration. 

How much more desirable, however, it would be to have a business 
manager at each hospital—an expert especially trained in economics 
and financial administration, who could relieve the present executive 
officer of the business details and enable him to confine his attention 
to the professional activities of the hospital. A logical division 
along such lines could be made of the executive duties, with the 
present executive officer directly responsible for the care and treat¬ 
ment of -the patients in the hospital and for control of the staff 
personnel—i. e., doctors, nurses, and hospital corps men—and the 
business manager directly responsible to the executive officer for the 
property and all financial transactions. His duties would include 
supervision of all property and accoimting procedures, the commis¬ 
sary department, and the duties now. assigned to the “ first lieutenant.” 

A revision of the present internal organization at naval hospitals 
along these lines is now being considered by the bureau and may 
be included in the next edition of the Manual of the Medical De- 
])artment. The changes being contemplated will not in any way 
affect the prerogatives of the executive officer; rather, the object 
is to relieve him of the details of the business management of the 
hospital by placing them under the supervision of a business man¬ 
ager directly responsible to him. • 

The type of organization in effect at naval hospitals is the military 
or line organization, the oldest and most natural form. It is based 
on the essential need of discipline where the efforts of a large num¬ 
ber of persons must be directed toward a common objective. The 
lines of authority and instruction are all vertical from superior to 
subordinate, extending ]^m the commanding officer to the hospital 
apprentices and the civilian laborers. The mental work of admin¬ 
istration is reserved for those in higher authority; simple duties 
are delegated to those under them. In order to render group effort 
effective and efficient, the duties and responsibilities of each member 
of the group are clearly defined. The advantages of this type of 
organization are simplicity, clear definition of duties and responsi¬ 
bilities, and ease of securing discipline. 
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It is particularly desirable in an organization of this type that 
lines of authority be clear-cut and definite, each subordinate being 
directly responsible to and receiving his orders from one immediate 
superior. The lines of authority should be so well defined that every 
member of the organization knows what he is responsible for and 
to whom. For example, in the new organization plan mentioned 
above, the property officer will be directly responsible to his imme¬ 
diate superior, the accounting officer; the accounting, personnel, and 
commissary officers will take their orders from and be directly re¬ 
sponsible to their immediate superior officers, the business manager; 
and the business manager will receive his orders from and be 
directly responsible to the executive officer, who, of course, is 
responsible to the commanding officer. 

In practice this theory of a perfect organization is not always 
followed; short cuts, both in giving orders and in submitting reports, 
etc., are too often found convenient. The personnel officer may be 
called in by the commanding officer and will transact business with 
him direct, with the result that the offices of the business manager 
and the executive officer will be ignored and the lines of authority 
broken. But such procedure in a civil corporation would not be 
tolerated and, in the interests of administrative efficiency and co* 
operative effort, should be avoided as much as possible. 

The commanding officer of a naval hospital may be compared to 
the president of a business corporation in civil life and the ex¬ 
ecutive officer to the vice president and general manager of saich an 
organization. 

Under the present system the function of the executive officer, 
from an economic viewpoint is, of course, to supervise and manage the 
hospital as a business organization. He should have a comprehensive 
view of the business activities. He must see that the various depart¬ 
ments are properly correlated; that they are so organized as to 
operate smoothly arid efficiently. 

There must necessarily be a close correlation of organization and 
accounting. The responsibility for the conduct of each department 
should be definitely assigned and the results obtained measured in 
figures. A proper control and management of business affairs can 
not be exercised without the information supplied by the accounting 
department. Accounts record the business history of a concern, 
and the purpose of an accounting system is chiefly to collect the busi¬ 
ness details and use them to build up summary reports which give in 
concise form the entire record for the fiscal period. These summary 
reports furnish a review of the operations of the business as a whole 
and are invaluable in the formulation of administrative judgments 
and policies. Accurate and comprehensive records are quite as im- 
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portant to a business as are the charts and compass to a ship at sea. 
In any large and successful business the accounting department is 
looked upon as one of the most important factors of success. 

It is necessary to emphasize the importance of internal financial 
control, and the accounting system exercises this control at all times 
in all departments and activities of the hospital. Each department 
is charged with the cost of its operation, and, as the various depart¬ 
ments are subject in some degree to separate control, responsibility 
for increases and decreases may be readily traced and brought to the 
notify of the individuals primarily responsible. 

One of the advantages of a cost system is that it promotes effective 
control and coordination of departments. By studying the elements 
of cost, ways can often be found to effect economies without impairing 
efficiency. Extravagant administration is inefficient regardless of 
the services rendered, and the quality of management should be meas¬ 
ured by its cost in time and money as well as by the results accom¬ 
plished. The manager of a business is required to make plans and 
form judgments, which should be based on accurate and compre¬ 
hensive information. With an adequate and efficient accounting 
department at his command he has a reliable source of such infor¬ 
mation. By studying, analyzing, and properly interpreting the 
accounting records and reports he has something definite on which to 
base his judgments. The history of past fiscal periods is an inval¬ 
uable aid in the formation of future policies. 

The tendency of one not trained in business administration is tc 
be narrow, arbitrary, and unyielding in his views of the function of 
accounting and of methods of keeping the records of business. It is 
only by the practical application of accounting principles and by 
viewing the results obtained by the application of these principles that 
he can see the advantages of a detailed accoimting system. 

The introduction of the Bureau of Medicine and Surgery account¬ 
ing system did not meet with unanimous approval at first, but after 
a fair trial even the most conservative member of the Medical De¬ 
partment have been convinced of its merits. The results obtained 
speak for themselves more eloquently than any mere words. With 
the figures now at its command the bureau can at a moment’s notice 
not only show the exact status of any M. and S. appropriation and 
the Naval Hospital Fund, but can also produce a complete and ana¬ 
lytical statement of all expenditures made from these funds during 
any fiscal year since the accounting system has been in effect. 

The advantages of having such statements at hand can bo fully 
appreciated only by those who have been called before the Bureau of 
the Budget and congressional committees to support estimates of 
funds required in future years to maintain and operate the Medical 
Department of the Navy. Although the value of the accounting 
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records, the allotments, and reports of expenditures and the operat¬ 
ing-cost statements, with the analysis by the various subheads, has 
»)een demonstrated at the individual Medical Department activities, 
especially in connection with the preparation of the annual estimates 
on which the bureau bases the budgets, the bureau makes no claim 
that the Medicine and Surgery accounting system is perfect. Prob¬ 
ably its principal virtue is its simplicity—a simplicity that was 
definitely striven for in order that the system might prove practi¬ 
cable when applied by persons inexperienced in accounting work. 
But this very feature renders the system open to criticism by the 
trained accoimtant. Theoretically the system could be improved 
upon; practically it works and produces the desired results. 

One of the big features of any cost system is depreciation, and 
this is one of the features of the M. and S. system that is not handled 
according to the best accounting principles. Theoretically, depre¬ 
ciation of buildings and equipment should be written off on a per¬ 
centage basis so that it will be distributed to the operating cost 
equally over each accounting period; that is, for each quarter so far 
as the M. and S. system is concerned. 

Practically such a procedure involves accounting difiiculties that 
would stump the untrained man, and the method adopted of charg¬ 
ing operating cost with the book value of equipment as it is surveyed 
is considered fairly equitable. If surveys are held quarterly and old 
and worn-out equipment is not allowed to accumulate, depreciation 
costs may be distributed over each accounting period so that the 
operating cost during any one quarter will not be unduly influenced. 

Depreciation on buildings has not been taken into consideration at 
all, principally for the reason that the normal trend of real-estate 
values is to increase and this tendency, so far as naval hospitnls are 
concerned, will undoubtedly offset any decrease in the value of build¬ 
ings due to depreciation. It is a well-established fact that the value 
of land, generally spealdng, is constantly increasing. 

In the M. and S. accounting system no provision is made for dis¬ 
tributing overhead expenses to the various hospital departments. 
These expenses include such items as coal, water, and electricity, 
which are charged to the “Heat, Light, and Power Department.'’ 
The distribution of overhead is one of the most technical pliases of 
cost accounting and in manufacturing concerns is one of the most 
essential and important phases. The general principles of hospital 
accounting are the same as those of commercial accounting, but 
owdng to the peculiar nature of such institutions, their organization, 
their functions, and their methods of finance, certain fundamental 
differences in accounting procedures exist. Fundamentally the 
private business is conducted for the purpo^ of making a profit. 
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The naval hospital exists to render services to patients, the 
profit element not beinjr involved. The accountino; records of a man- 
ufacturin" enterprise, for instance, are necessarily much more com¬ 
plicated than those of an institution wliich limits its activities to the 
furnishing of personal services. 

Even the accounting system in a civilian hospital must be more 
complex than that of a naval hospital, liecause of the difference in the 
method of financing, A civilian ho.spital has income to record and 
charges for the service rendered. To prorate service charges it is 
necessary to distribute the overhead expenses. No such charges are 
made at naval hospitals and, while the distribution to each depart¬ 
ment of its share of the indirect expenses would be correct in theory, 
as a practical matter there is no good reason for adding this techni¬ 
cal phase to the M. and S. accounting system. Too much theory is 
not only discouraging even toi the technically trained, but it defeats 
its own purpose by failing in practice. The complexity of a sj'stem 
is no guarantee of its accuracy. It is to be hoped that the accounting 
system at naval hospitals will not grow to be a complicated and un¬ 
wieldy mass of detail as the result of misdirected efforts to make it 
theoretically perfect. 

In formulating any accounting system the principal thing to be 
borne in mind is the purpose of it all, and then the accounting pro¬ 
cedures and records should be as simjjle as possible to accomplish that 
purpose. Too much detail is not only confusing but unnecessary work 
will lead to a half-hearted cooperation on the part of the individuals 
who are charged with keeping the records. 

There were two principal objects to be accomplished by the instal¬ 
lation of an accounting system in the Medical Department of the 
Navy. One of these was to record expenditures from M. and S. 
appropriations and the Naval Hospital Fund; the other was to deter¬ 
mine the operating costs of the various Medical Department activi¬ 
ties. The simple system now in effect has accomplished both of these 
objects to a degree of accuracy beyond all expectations, considering 
the hundreds of activities and thousands of people concerned. 

In order to control the operating costs at hospitals it was necessary 
to divide these costs by departments. Provision was made for segre¬ 
gating costs in this manner in the Expense Analysis Register, and 
also for the preparation of a monthly Expense Analysis Statement for 
each department. By reference to these records tlie trend of operat¬ 
ing costs may be watched and regulated. These records, in particu- 
i lar, show results. A careful study and correct interpretation of them 
will elicit the information necessary definitely to place responsibility 
for any extravagance, as well as to determine to whom credit should 
be given for an)' marked economies effected. 
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The responsibility for the administration of naval hospitals is 
placed directly on the commanding officer. Whether he succeeds in 
his efforts to carry on efficiently and economically depends to a great 
extent upon the executive ability of his subordinate officers who are 
charged with the control of operating costs and of the financial 
transactions. 

Modem executives and business managers, directing the policy and 
operation of large concerns, must rely on records in order to keep 
informed of the conduct of the business and to exercise intelligent 
control. The accounting records at naval hospitals should be re¬ 
ferred to by those who are concerned with the business details, 
and they should be used as a constant guide toward managerial 
efficiency. 

So far as the economical administration of naval hospitals is 
concerned, merely a running start has been nmde. The maximum of 
efficiency in this respect lies far ahead. Future progress depends on 
the intelligent application of modem business principles; the 
accounting records furnish the guide, and results will be measured 
by the monthly “ Recapitulation ” submitted to the bureau. 
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TITLAKEMIA 

Report of Four Cases, One Fatal, with Autopsy Report 

By Chablsb W. O. Bunker^ Commander, Medical Corps, United States Navy, and Errn 
£. Smith^ Lieutenant Commander, Medical Corps. United States Navy 

Much credit is due McCoy and Francis for establishing tularemia 
as a clinical entity. Few are ever privileged to make such an im¬ 
portant and permanent contribution to the science of medicine. Re¬ 
ports prove that this disease is widely distributed and its occurrence 
is not rare, yet its recognition is comparatively quite recent. Lack of 
familiarity with this disease apparently accounts for failure to make 
the correct diagnosis more frequently. 

Report of four cases of tularemia is submitted. The first illus¬ 
trates a typical, relatively mild case that could easily have passed 
unrecognized had not interest been focused upon this disease by the 
third case. A typical history was found in this case when it was 
sought. The second illustrates the debility and refractory chronicity 
of lesions that may follow the acute attack. The third, a fatal case, 
is of particular interest. Tularemia was suspected early in its course 
and, largely through the personal interest of Doctor Francis, it fur¬ 
nished an unusual opportunity to investigate this interesting disease 
during life and post-mortem. The fourth is reported because of its 
close association with this fatal case. 

Case No. 1 

C. W. S. Admitted to United States Naval Hospital. Washington, D. C., 
November 26, 1927. 

Complaint. —Insomnia, fever, and loss of appetite. 

Past and family history. —Irrrievant. ' 

Present illness .—On November 16 patient was hunting near Washington, D. C. 
He shot and cleaned several rabbits. Two or three days later he was suddenly 
taken ill with chills, aches all over, and sharp pain in the back. Temperature, 
102* F. A short time later he noticed a .sore on the little finger of his left band. 
Symptoms continued, including night sweats. Aches were sufficient to make 
him sleepless. Appetite was poor, and he lost about 10 pounds in weight before 
admission. 

On admission ulcer was still present and the left epitrochlear lymph node 
was swollen and tender. His skin was quite moist. BreJith sounds were in¬ 
distinct on both sides, almost inaudible over the left upper, and scattered rflles 

901 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



902 


BUNKER AND SMITH—TULAREMIA 


Vol. XXVI 


were present over both iii^r lobes. Heart sounds were weak. The tempera¬ 
ture, pulse, and respiration were febrile, becomin;? normal on November 28. 

On December 6 serum from this case was submitted to Doctor Francis, of the 
Hygenic Lab<)rator 5 \ This was positive to B, tularense in a dilution of 1-040. 

Other laboratory findings, —Blood: Red-blood cells, 4,600,000; hemoglobin, 80 
per cent; white-blood cells, 8,500; polynuclears, 67 per cent; lymphocytes, 81 per 
cent; mononuclears, 2 per cent. Urine: Slight trace of albumin. Sputum: Five 
negative reports for tuberculosis. 

X ray, November 30: “ With the exception of rather heavy scarring at the 
hilum the lung fields are essentially negative.” 

Patient was discharged December 23. His ulcer was healed but lymphadenitis 
persisted. 

Case No. 2 

S. L. J. White male, aged 27. Admitted to United States Naval Hospital, 
Washington, D. C., December 30, 1927. 

Complaint. —Painful and swollen glands and lassitude. 

Past and family history, —Irrelevant 

Present illness, —On November 24 patient was hunting near Washington, D. C. 
He skinned and cleaned 35 rabbits. November 30 three ulcers appeared on the 
fingers of his left hand and he had painful swelling at the elbow and axilla of 
his left arm. The next day he had chills and fever and had to go to bed. 
December 3 he had a temperature of 106® F.. and noted a sore on his right hand 
and painful swelling at the elbow and axilla. He remained in bed, and his 
fever and general symptoms gradually subsided and ulcers healed. 

Admission to the hospital was for painful and persistent lymphadenitis. 
Physical examination was essentially negative except for healed lesions and 
swollen and tender epltrochlear and axillary lymph nodes, especially on the left 
side. Fluctuation was present. The four groups were incised and drained on 
February 3. The pus obtained from these glands was sterile on smear and 
culture, and was nonpathogenic on animal inoculation. 

Serum from this case was submitted to Doctor Francis, who reported agglutina¬ 
tion of B. tularense in a dilution of 1-1280 on January 4, 1928. There were no 
other significant laboratory findings. During hospitalization patient’s tempera¬ 
ture was fluctuant around normal and his pulse was fiuctuant around 90. 
Respiration normal. He was discharged February 6, the incisions still draining. 

Case No. 3 

J. G. F. Admitted to the United States Naval Hospital, Washington, D. C., 
November 30, 1927. Retired officer, aged 65. 

Chief complaint, —“ Grippe,” with fever. Patient was mentally clear, febrile, 
and exhausted. 

Previous and family histoi^f. —Mostly irrelevant. Patient had pulmonary 
tuberculosis about 1890 with apparent cure, and amebic dysentery about the 
same time. A tendency to colitis pereisted. In 1925 he had pneumonia. 

Present history. —Patient had been below par all fall, being easily fatigued 
hut without other symptoms except slight loss of weight. He was an unusually 
active man for his age. On November 17, wliile hunting quail near Orange, Va., 
patient receiveil a slight corneal abrasion and a large subjunctival hemorrhage 
of the left eye from trauma by a bramble. This was treated by a local 
specialist, and condition had practically subsided at time of admission. 

On November 18, while hunting in the same Irreality, he punctured the thumb 
and ring finger of his right hand with thorns. On or about November 19 i>atlent 
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and his brother, M. G. F., and nephew, J, W., skinned and dressed three rabbits. 
He wore gloves, but stated that they had holes. Patient was a physician and 
examined the livers of these rabbits for tularemia and considered them normal, 
but he stated that they were examined in poor light. 

On November 24 patient developed a temperature of 101® F., associated with 
malaise and anorexia, and he felt tired and weak. On the following day he 
developed generalized aches, especially orbital, and hyperesthesia of the skin. 
He attributed the symptoms to an attack of influenza. He attended a dance in 
the evening. 

On November 26 the right thumb was incised at point of puncture, and some 
pus was found. This lesion did not throb, and patient noted no pain or ten¬ 
derness of the regional glands. Constitutional symptoms iiersisted, and he in 
addition had chilliness and night sweat. 

On November 28 he felt somewhat better and drove his car from Washington, 
D. C., to Orange, Va., a distance of 92 miles, and then took his brother, M. G. F., 
who had been ill with bronco-pneumonia ” since November 26, to the Uni¬ 
versity of Virginia Hospital, w'hose medical service contemplates reporting the 
case. The course of the disease in this patient was severe. The nephew, J. W., 
who had assisted in dressing the game, had also been ill since November 25 
with grippe.*' 

Physical findUigs on admission November 30, —^Tall, spare man, age 66. 
Acutely ill. face suffused, kept eyes closed most of the time (photophobia). 
Temperature, 104.2® F.; Pulse, 96; Respiration 27. Tongue moderately coated. 
Heart sounds faint, no munnur, pulse regular and full, arteries tortuous and 
moderately hard. Lungs: Respiratory sounds exaggerated, slight dullness and 
increased whisi)ered voice external to right nipple to below angle right scapula. 
No cough, rales, or bronchial breathing. Abdomen: Negative except for gas in 
colon. Right hand: Incised necrotic ulcer wtih slight thin discharge, along 
side right thumb nail; necrotic area 4 by 8 millimeters along side nail of ring 
finger. No redness along lymphatics. Right epitrochlear and axillary lymph 
nodes hard, freely movable, and not tender. 

Clinical course ,—Patient was put to bed and fluids forced orally, by rectum, 
and intravenously. The lesions of the eye and fingers received local treatment. 
Cardiac stimulants were resorted to as the heart began to fail. There was 
some suggestion of mental confusion on December 2, and patient became de¬ 
lirious on the 3d. By the 4th patient was in a severe t 3 T)hoidai state with low- 
muttering delirium, carphologia, marked subsultus tendinum, and, on the last 
day, rlsus sardonleus. The temperature attained 164® F. on the 3d, and became 
remittent, fluctuating from 100® to 104® F. (axilla) during the following days. 
On the 5th the pulse rate increased to 108, became smaller, softer, and irregular, 
later increasing to 142. It responded somewhat to stimulants. On this date, 
respiration averaged 22 and a dr>’ cough developed, and generalized coarse 
rflles were noted. Some very tenacious, mucilaginous, prune-juice tinted 
sputum was produced on the 6th. A terminal broncho-pneumonia and pul¬ 
monary edema develo];)ed, and the respiratory rate increased to 44, and dullness 
was noted over the right lower lobe. The night of December 7 patient was 
comatose, Cheyne-Stokes respiration develope<l, and he died at midnight of 
circulatory and respiratory failure. A blotchy evanescent erythema was 
present during the last day. 

Laboratory findings. —^Blood: December 1, red-blood cells, 4,230,000; hemo¬ 
globin, 70 per cent (Dare); white-blood cells, 9,400; polynuclears, 67 per cent; 
lymphocytes, 33 per cent. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



904 


BUNKER AND SMITH-TULAREMIA 


Vol. XXVI 


Blood: December 2, white-blood cells, 6,600; polynuclears, 75 per cent; 
lymphocytes, 23 per cent; mononuclears, 2 per cent. 

Blood cititure: December 3, negative (taken November 30). 

Blood chemistry: December 6, nonprotein nitrogen, 90; urea nitrogen, 56; uric 
acid, 5.6; creatinine, 2.5; sugar, 150; chlorides, 410; calcium, 8.9; plasma 
CO», 52. 

Widal'reaction for typhoid and parat 3 rphoids: December 5, negative. 

Smear from secretion from thumb lesion: December 1, negative for organisms. 

Smear from necrotic material obtained from lesion, ring finger: December 1, 
showed gram-positive cocci. 

Urine examination: December 5, specific gravity, 1.015; albumin, trace; 
sugar, negative; casts, numerous fine and coarse granular; culture for 
typhosus, negative. 

Spill urn: December 6, reporteil as showing large and small Gram-positive 
cocci. Some diplococcus forms and some short chains present. 

X-ray: Conclusions reported under date of November 30: 

The aortic shadow is suggestive of arteriosclerosis. The lung fields are 
suggestive of chronic pulmonary tuberculosis, probably arrested in both apices 
The appearance of the right lower lobe is suggestive of a secondary acute 
infection. 

Tularemia was suspected early in the course of this case and clinical 
and pathological material was submitted to Dr. Edward Francis, 
surgeon, United States Public Health Service, of the Hygiene Labor¬ 
atory. The complete report, as submitted by Doctor Francis, follows: 

Uloeb op Finger 

AnimiU inoculatiofL —^December 2, 1927, necrotic tissue from an ulcer on the 
finger was injected subcutaneously into two guinea pigs, and on December 6, 
1927, pig No. 1 was dead and pig No. 2 was killed while in a dying condition. 
Both pigs showed the typical gross lesions of tularemia—caseous lymph nodes, 
spotted spleen, and spotted liver. Spleen tissue of each pig was rubbed on the 
shaven abraded skin of the abdomen of two fresh pigs; these died between De¬ 
cember 9 and 11, manifesting the typical gross lesions of tdlaremia. 

Two mice which were inoculated subcutaneously December 6, 1927, from the 
spleen of pig No. 1 died December 9, showing the typical enlarged spotted spleen. 

Cultures. —Blo<»d glucose cystine agar and plain agar were lncx?ulated from 
the heart blood of the above pigs and mice, and after from two to three days 
of incubation pure cultures of Bacterium tularen^ grew on the cystine 
medium, while the plain agar remained sterile. The organism was coccoidal and 
bacillary, nonmotile and Gram-negative, and was agglutinated out to the full 
sinti-tularense titre (1:1280) of a known tularemia serum. / 

Microscopic changes. —Sections of the guinea-pig spleens, livers, and inguinal 
lymph nodes showed the typical f<x‘al necroses of tularemia. Sections of the 
mouse liver showed the characteristic invasion of the hepatic cells by the 
organisms. The mouse spleen showed confluent necroses. 

Sputum 

Animal inof^nJations. —December 6, 1927, sputum collected from the patient 
was injected subcutaneously into two guinea pigs, both of which died Decem¬ 
ber 10, manifesting the typical gross lesions of tularemia. Spleen tissue of 
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iliese animals was rubbed on the shaven, abraded skin of other pigs which 
tlied December 14 with the typical gross lesions. 

OtUtures »—Culture media inoculated from the above pigs have yielded pure 
cultures of Bacterium tularense, 

Ai:topsy Matekial 

Animal inoctdations ,—^The patient’s heart blood, spleen, liver, and lung tissue 
Avere injected December 8, each into a set of four guinea pigs, all of which 
ilied in from three to five days, manifesting the typical gross lesions of 
tularemia. Spleen tissue from the above pigs was rubbed on the shaven 
abraded skin of fresh pigs, all of which died acutely with typical lesion*^. 

Cultures ,—^Pure cultures of Bacterium tularense have been obtained from 
the four series of pigs inoculated with heart blood, liver, lung, and spleen. 

AooLtrriNATioN Tests 

Following is the tabulated report of agglutination tests with the blood serum 
of J. G. P. Serums were unheated and without preservative. Mixtures were 
incubated two and one-half ^hours at 37® C., then placed in the cold room and 
read next morning. 


Blood collected 

AntiKcns 

Serum dilutions, 1 in— 

2 

6 

10 

20 

40 

80 

Dec. 1,1927. 

Tularense. 

0 

0 

0 

0 

0 

0 

Do--. 

Abortus. 

0 

0 

0 

0 

0 

0 

Dec. 6,1927. 

Tularense. 

0 

0 

0 

0 

0 

0 

Do.. 

Abortus. 

0 

0 

0 

0 

0 

0 

Dec. 8, 1927. . 

Tularense. 

4 

4 

4 

0 

0 

0 

Do. 

Abortus. 

0 

0 

0 

0 

0 

0 


I interpret the tardy development and low titre of the agglutinins as being 
in accord with a failure on the part of the patient to form antibodies of any 
kind as indicated by his downward clinical course. 

The serum reported on under date of December 8 was obtained at 
autopsy. 

AUTOPSY REPORT ON CASE J. G. F. 

This fatal case was autopsied by one of us (E. E. S.) 10 hours 
after death and complete report follows: 

Oeneral ,—Body is that of a white male. Height, 70.5 Inches; weight, ap¬ 
proximately 145 pounds; age, aK>roximately 65 years; hair, brown, turning 
gray, rather sparse; coniplexion, brunette. Deformity both wrists. Emaciation 
Is fairly marked. There is considerable post-mortem lividity which is diffuse 
over back, and patchy over .sides of thighs, sides of chest, and surrounding the 
neck. Rigor-mortls is well developed and body is cold. Eyes, brown, pupils 
moderately contracted, equal. No discharges. Skull, negative. Teeth, In fair 
state of preservation; prosthetic work consists of lower bilateral molar plate. 
Tongue, heavily coated. Hand: On the right hand there are two lesions. One 
is on the right thumb Just medial to the nail. Lesion is approximately 1.6 
centimeters in length, is covered with a heavy scab and depressed centrally with 
little surrounding inflammatory reaction. On the ring finger of this hand, situ- 
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ated lateral to the root of the nail, there is a eimilar lesion somewhat smaller. 
There Is definite cyanosis of nails. The right epithrochlear lymph node Is quite 
large. There is no conspicuons enlargement of the axillary nodes, although 
they are definitely palpable. 

Chest .—On opening chest, deep straw-colored fluid exudes from the tight side. 
On aspiration, this measures 28 otmces. Heart is not enlarged; fe^ rather 
flabby. There is an increase of pericardial fluid which is deeply tinted. Peri¬ 
cardium is apparently normal, except for some congestion. The right side is 
dilated, particularly the auricle. The heart is distinctly fatty. Th 3 rmus is not 
identified. There is no particular enlargement of the mediastinal lymph nodes. 
Pleural adhesions are present at both apices, particularly the left 

Lung, right .—^Weight 1,280 grams. The lower lobe shows consoUdatloo. 
This is especially noted in two areas, cut section of which shows patches of 
broncho-pneumonia. The surface of the lung shows about six or eight white 
areas approximately three-fourths inch in diameter which do not extend into 
the substance of the lung. On section consolidated areas are Arm, grayhdi In 
color, and contain no air, sinking in water. The other parts of the lung 
contain air and are apparently normal except for congestion. 

Lung, left. —Weight, 825 grams; is air-containing, shows no solidiflcation. 
and no spots on the pleural surface. On section the lung is distinctly reddaied 
and moist Fibrous adhesions are fairly dense over the apex. 

Heart. —^Weight, 435 grams, induding 15 centimeters of aorta. Bight auridc 
Is dilated and contains a little clotted blood. Tricuspid Talve measures 13.5 
centimeters. The right ventricle is dilated somewhat. Right ventricular wall 
measures 3 centimeters. Pulmonary ring measures 8 centimeters. Mitral valve 
measures 11 centimeters. Left ventricle is contracted. Ventricular wall aver¬ 
ages 1.5 centimeters. Aortic ring is 8.5 centimeters. Ascending arch 8.5 centl- 
ineters in circumference. Heart muscle is quite flabby, rather pale red In color. 
Foramen ovale is patent but closed with apposed folds that probabl>’ prevented 
much leakage. There Is some sclerosis of all valves, witli no suggestion of 
stenosis. At the base of the aortic valve there is a little calcification and there 
is a definite but not marked atherosclerosis of the aorta. The coronaries are 
patent; the right having an accessory duplication. 

Abdomen .—On opening abdomen, intestines are found ballooned with gas. 
particularly the colon and cecum. Fluid escapes which is distinctly turbid. 
Peritoneum Is smooth and glistening throughout. Vessels are somewhat con¬ 
gested. The pelvis is half filled with turbid fluid. The liver extends one 
tingerbreadth below costal margin. There are numerous adhesions in the 
region of the gall bladder connecting with the duodenum. The abdominal tis¬ 
sues are definitely edematous. 

Oastrointestinal tract .—^No conspicuous changes found. Stomach and in¬ 
testines contain a little partially digested food. The stomach is moderately 
dilated with gas and the same condition exists in the intestines, the cecum 
being markedly dilated. The mucosa of the entire tract is congested, and there 
are some petechial hemorrhages in the stomach. The appendix is apparently 
normal. There are a few enlarged, soft lymph nodes in the mesentery. 

Liver. —^Weight, 1,410 grams. The external surface of the liver shows no 
nodules, neither are tliey present on cut section. Gall bladder contains abant 
5 cubic centimeters of turbid, thick, dark golden bile. Gall bladder negative 
except for adhesions already noted. Ducts are patent. 

Pancreas. —Soft, distinctly pale. Vessels are congested. 

Adrenals .—Both appear normaL 
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SpleevL —^Weight, 145 grams, red, very friable. The external surface shows 
a few very small, gray spots about the size of a pinhead. The cut surface 
does not show these spots. 

Oenitfhurinary tract .—^Kidneys are enucleated without difficulty. They are 
soft, flabby, and dark red in color. Capsules strip readily, leaylng a dark*red 
granular surface. On careful Inspection, many fine gray punctate areas are 
noted on surface of cortex. The gray areas can not be definitely identified 
beneath the cortex of either kidney. Kidney, right: Weight, 170 grams. On 
section cortex is poorly demarcated, averaging 8 millimeters. Pelvis not 
dilated, congested. Kidney, left: Weight, 185 grams; resembles right. Ureters 
normal. Bladder Is contracted, containing about 5 cubic centimeters turbid 
urine. Prostate palpable, not hypertrophied or indurated. 

HIBTOPATHOLOGIOAL 

Hand .—Section is taken from ulcer on thumb and includes epithelial border 
and base of ulcer. The epithelium is Covered with a thick comifled layer. 
Border is rounded and does not penetrate the deeper tissue. Base of ulcer is 
covered with necrotic ddbria Beneath the epithelium and at the base of the 
ulcer there is extensive inflammatory inflltratlon and necrosis. This is super- 
fldal and the deeper tissues are relatively uninvolved. Lymphocytes, endo¬ 
thelial cells, plasma cells, and polynuclears are all present in abundance. There 
is much nuclear ddbris. The lesion is a coagulative necrosis which is diffuse 
rather than focal. Vascular congestion is conspicuous. Some of the vessels in 
the base of the ulcer are thrombosed. 

Right epithroohlear gland .—^An extensive necrotic process, similar to that 
noted in the base of ulcer, involves the entire gland. It ^ows some tendency 
to focal necrosis, and diffuse infiltration and edema with congestion are con¬ 
spicuous. No giant cells found. 

Lang .—Section from consolidated area is identified with much difficulty as 
practically no structure remains. Section consists of a diffuse infiltration with 
];x)lyiiuclears predominating, associated with lymphocytes, endothelial cells, and 
much debris. Section from other portion of lung shows extensive capillary 
congestion with considerable free blood and coagulated albumin in the alveoli. 
Section from trachea shows nothing but vascular congestion and edema. 

Heart .—Vessels are congested, fibers are separated, and protoplasm stains 
rather pale and granular. Aorta: Fairly extensive atheromatous degeneration 
is present with some calcification. 

Liver .—^Lobulation is indistinct. There is a difhise atrophy, granular d^^- 
eration and vacuolatlon of the hepatic cells, which is extensive in degree. There 
is little congestion and practically no infiltration. Section from wall of gall 
bladder shows a thick fibrotic wall, marked vascular congestion, and moderate 
amount of diffuse inflammatory infiltration, the mucous membrane being prac¬ 
tically uninvolved. 

Poncrecw.—^No conspicuous change noted. 

Spleen .—^This tissue shows marked change. There is a marked increase of 
blood, particularly in focal areas where it is undergoing disintegration and is 
associated with cellular infiltration and necrosis. Infiltration resembles that 
noted in lymph glands but the process is less advanced. Follicles are atrophic. 

Kidney .—Section fails to show any inflammatory infiltration. Vessels are 
congested, particularly the capillary tufts. The tubular epithelium shows an 
advanced stage of granular degeneration. There are a few focal areas showing 
extravasated blood. 
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Adrenul .—Section is free from inflammatory infiltration. Vessels are con¬ 
gested. There is extensive granular and vacuolar degeneration of both the 
cortex and medullary portion, more advanced in the latter. 

BAC’ra:RI0LD010AL 


Stains to demonsti-ate bacteria in the lesions failed definitely to demonstrate 
any organisms. 


SUMMABY 


These lesions are typical of tularemia, and are characterized in this case by 
diffuse rather than focal coagulative necrosis, which is consistent with a rather 
rapid fatal cou^^(^ These lesions alone are noL however, suflicienUy character¬ 
istic to be diagnostic except as being associated with a typical history, positive 
serological and bacteriological findings, and typical lesions on animal inocula¬ 
tion. Positive diagnosis of tularemia is made on these consistent composite 
flndlnggi. 

Pathological Diaonobis 


Tularemia, —Primary le^cm: Ulcers thumb and ring finger right hand. Sec¬ 
ondary lesions: Coagulative necrosis of (1) regional lymph node, (2) lung, 
(3) spleen, (4) lymph nodes. Parenchymatous degeneration, acute, of (1) 
heart, (2) liver, (3) kidney (nephrosis), (4) adrenaL Passive congestion of 
viscera. Pleural effusion. Ascites. Patent foramen ovala Pleural adhesions. 

Casb No. 4 

The illness of J. W., nephew of this fatal case, was investigated 
and the following brief notes were made: 

J. W., a man, having been a member of tlie hunting party which skinned 
and dressed three rabbits November 19, 1927, became slightly ill November 
25 with malaise, muscular pains of the body and lin^bs, and perhaps slight 
fever. On first examination by a physician December 5 he stated that he had 
no ulcer on his hands nor in his eyes and no glandulax pain or swelling; 
evening temperature December 5 was 99.4® P., and there was a very slight 
Mlateral conjunctivitis. Blood serum, collected December 12 and 21, aggluti¬ 
nated Bacterium tularen^e in dilution of (1:1280) on both occasions. The 
course of the disea.se in this case was mild. 

COMMENT 

Several pertinent conclusions may be drawn from a consideration 
of tularemia in general and from these cases in particular. 

1. Tularemia is a definite clinical entity, and infection with B. 
tularense is the etiological factor. This organism was first isolated 
by McCoy and Chapin ’ in 1912 from ground squirrels in Tulare 
County, Calif. Francis* in 1919, obtained conclusive proof that 
this organism may be pathogenic for man, and in 1921* proposed 
the term “tularemia” for the disease. Many subsequent reports 
have substantiated these findings and demonstrated the wide dis¬ 
tribution and not uncommon occurrence of this infection. While 

• Public Health Bulletin No. 53, 1912, 21. 

•Public Health Report 34, 1919, 2061-2. 

• Public Health Report, 36, 1921, 1731-38. 
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recognition of this disease has been only comparatively recent, its 
occurrence is known to have dated back for years. Marketmen have 
been familiar with rabbit fever ” for a long time, and recent sero¬ 
logical investigation has proved many of these cases to be tularemia. 

2. The infection occurs primarily in wild rodents. Infection of 
man is incidental. Among wild rodents it is transmitted by blood¬ 
sucking insects, sometimes assuming epidemic form. It is highly 
contagious from animals to man by self-inoculation or through the 
bites of blood-sucking insects. From man to man, however, contagion 
is negligible. No contact with our fatal case and his discharges 
acquired the disease and no particular precautions were taken to avoid 
c'ontagion. 

3. Francis and Callender* reviewed 823 cases of tularemia and 
concluded that there are four clinical types of this disease. 

(a) Ulceroglandular, the primary lesion being a papule which 
ulcerates, accompanied by enlargement of the regional lymph nodes. 
This is the usual clinical manifestation. The initial lesion is an in¬ 
dolent necrotic ulcer usually associated with some trauma including 
tick bite or fly bite. The hand is a common site. Experience has 
demonstrated that these lesions are refractory to usual treatment and 
surgical interference is contraindicated. The regional lymphadenitis 
is associated with this local lesion. This condition also runs a pro¬ 
tracted course and may go on to suppuration requiring surgical inter¬ 
vention as did our second case. Our flrst three cases fall in this 
group. Although ulceroglandular manifestations were present in 
our third case during the second week, they represented a relatively 
minor feature of the clinical picture. This patient’s prostration and 
ultimate death can not be attributed to the local ulcers and adenitis 
except that the ulcers represented the portal of entry for a generalized 
i^stemic infection. 

(b) Oculoglandular, the primary lesion being a conjunctivitis ac¬ 
companied by enlargement of the regional lymph nodes. Infection 
probably occurs by rubbing infectious material into the eye. There 
is some suggestion that our fatal case had a primary ocular lesion 
in addition to his digital lesions. Against this hypothesis is the 
fact that Uie ocular lesion was without enlargement of the regional 
lymph nodes and responded to routine treatment while the other 
lesions did not. 

(c) Glandular, without a primary lesion but with enlargement of 
the lymph nodes. 

(d) Typhoidal, without primary lesion and without glandular en- 
lai^ement. This type is uncommon except in laboratory workers. 
Our fourth case is of this type. 

* Arch, Pathology and Laboratory Medicine, 3, 557-607, 1927. 
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4. Positive diagnosis is based upon finding serum agglutinins for 
B. tuUiareme. These appear in the second week and persist for years. 
A presumptive diagnosis can be made on a history of dressing rabbits 
or being bitten by a, fiy or tick, the development of an indolent re¬ 
fractory necrotic ulcer, a persistent regional l 3 rmphadenitis, and 
manifestation of acute infection. Final positive diagnosis can be 
obtained by isolation of cultures from animals inoculated with infec¬ 
tious material fr<nn patients. Guinea pigs are highly susceptible and 
show characteristic lesions. Incidentally, these infected animals are 
highly contagious for nonimmime laboratory personnel who autopsy 
them. It is not known how long viable organisms persist in the 
granulomatous lesions. Case number two would suggest that mate' 
rial from the patient is not infectious two months after the initial 
lesion. Francis reports that infected rabbits are noninfectious after 
30 days in cold storage. This is not a simple sterilization by refrig¬ 
eration, as this investigator keeps his stock strains in tissue preserved 
in glycerin at refrigerator temperature. The histopathological find¬ 
ings in human tissue vary from an acute diffuse inflammatory exu¬ 
date with extensive coagulative necrosis terminating fatally to an 
essentially subacute or chronic focal proliferative process resulting in 
minor disability. Thus the microscopic picture may be quite variable 
and while it may be suggestive of tularemia it justifies only a pre¬ 
sumptive diagnosis. Microscopic examination of h uman tissue for 
the causative organism is of no diagnostic value as B. tidarense has 
not been identified in routine and special preparations. In anim al 
tissue, however, it has been identified, and is found best in the liver 
of the mouse. 

5. Boutine laboratory methods are of diagnostic value only from 
the negative evidence they furnish. Direct examination of material 
obtained from human lesions is essentially negative. The organism 
has never been found in smear preparations. Simpson,” reporting 
on 45 cases, obtained positive cultures in 2 cases from human material, 
using Francis’s cystine medium. Otherwise cultures have been ess«i- 
tially negative. The blood picture remains within normal limits 
except in case of suppuration. Some nephrosis is present, as evidenced 
by albumin in the urine in mild cases and azotemia in the severer 
forms. This is of prognostic but not diagnostic value. Negative 
blood cultures and negative Widal for B. typhosus may also be sig¬ 
nificant negative evidence, as is shown in our third case. 

6. The fatal case has several features of interest. Patient was 
ambulant for six days after onset of symptoms. He died about 20 
days after infection. At no time could any lesion be localized that 
would account for the severity of symptoms and degree of prostration 
B. t-darense was isolated by animal inoculation and culture from the 


•Annals of Internal Medicine, 1, tt, 1007 (1928). 
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finger lesion and from sputum ante mortem, and from the heart 
bl(^, spleen, liver, and lung post-mortem. The animals developed 
lesions typical of tularemia and the organism isolated from these 
various sources was agglutinatd by a known tularemia serum in the 
titre of 1-1280. Patient’s serum devdoped agglutinins for B. Pula- 
rense, but only in low titre and on last day of illness. The histo- 
pathological picture was that of an acute, diffuse, exudative process 
with coagulative necrosis, with practically no tendency to focal 
necrosis and prolifM*ation. 

7. A fatal ulcero-glmidular case, a severe ulcero-glandular case, 
and a mild typhoidal case resulted from infection with B, ttdarense 
from a common source. 


TONOS nr THE TBEATXENT 07 7BA0T1TBE8 07 THE TIBIA AND EXETTLA 

By 6. A. Bckebt, Lieutenant Commander, Medical Corps, United States Navy 

Traction is the accepted and ideal form of treatment for reducing 
and maintaining in proper position fractures of the long bones; 
this is particularly true in the f^ur, humerus, tibia, and fibula. 

There are various ways of applying traction, either through some 
form of adhesive applied to the skin, or by tongs or pins inserted 
into the bones. 

Some years ago Bansohoff urged the use of calipers or tongs ap¬ 
plied to the condyles of the femur in the treatment of fractures of' 
the thigh. However, it was not until 1917, when Besley published 
his article on the use of tongs in the treatment of fractured femurs, 
that they actually again came into general use. Besley’s first caliper 
was made from meat skewers. The main objection to it was that it 
penetrated too deeply into the cortex of the bone. Modifications 
have been made from time to time until a type was produced 
wherein the penetration of the bone was limited by a screw cap 
placed on the handles. This is known as the Pearson caliper, and 
is the one in use at this hospital. 

The main object in the use of traction is to overcome the muscle 
spasm so that the fragments will reduce themselves or be easily 
reduced. Always keep in mind the fact that it is the muscle force 
which causes or maintains the displacement. We should treat all 
fractures as emergencies and try to obtain reduction in as short a 
time as possible. The longer we delay, the more force is required 
and the longer it takes for reduction, likewise the period of con- 
valescense is prolonged. Most fractures can be reduced in three or 
four hours if sufficient weight is used. 

Skin traction is usually applied in the form of a Buck’s exten¬ 
sion, and should be put on the limb so that it extends beyond the 
point of fracture to the joint above. Many make the mistake of 
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applying it up to the site of fracture only. When we remember 
that our primary aim is to relax the muscles of the limb involved, 
we can well see the reason for extending it above the fracture. 

The greatest objection to skin traction is that the adhesive soon 
)>ecomes detached; the skin becomes excoriated and blistered and, in 
some cases, the epidermis is actually peeled off. When there is an 
open wound or when bullsef form beneath the epidermis, it can not 
be applied and treatment is delayed until healing has taken place. 
As a result, shortening may occur in the meantime. If the case 
should finally come to operation, the danger of sepsis is greater. 
The force must be applied indirectly through the skin, fascia, and 
ligaments; consequently the pull must be greater than that used in 
direct or skeletal traction. In muscular patients, it is often impos¬ 
sible to reduce some fractures with skin traction. 

Skeletal traction without a doubt represents the highest grade of 
efficiency in the nonoperative methods of treatment. It is easily 
applied and can be attached directly to the distal fragments or to 
one of the bones beyond the joint distal to the fracture. The latter 
procedure is necessarily not so efficient as the first, because it limits 
the motion in the joint. The entire surface of the limb is always 
free for massage and dressings, particularly necessary in compound 
fractures which require a dressing every day. As has been stated 
above, the joints are freely movable; this is really a valuable asset 
' when we have once seen how easily the tendons become tied up in 
adhesions, especially in compoimd fractures. 

When we say that skeletal traction is actually less painful we often 
see expressions of surprise; nevertheless, it is a true statement. The 
patient will complain of pain for about 48 hours and may require an 
opiate the first night; after that he is perfectly comfortable and 
hardly realizes that he has the tongs in place. 

Scudder states that the number of open operations is being some¬ 
what diminished by the increasing use of steletal traction. Blake 
says skeletal traction should always be attempted before an operation 
is judged to be necessary. 

Our most valuable adjunct in the treatment of fractures of the long 
bones is the Thomas splint. Many surgeons regard this as an out¬ 
come of the World War; this, however, is not true, as it was written 
about by Rushton Parker in 1878. It was used extensively in our 
Army for all first-aid splinting of the lower extremity from the 
pelvis to the ankle. 

Fractures of both bones of the leg until within recent years were 
looked on with great fear and trepidation. The results from treat¬ 
ment were exceedingly poor. I believe, however, that this is not true 
at the present day. 
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The most frequent site of fracture is at the junction of the middle 
and lower thirds of the bones. The line of fracture is usually oblique, 
extending from above and downward. The fibula is frequently 
l»okfin at the same level, but usually it occurs a little higher up. 
This site is the point where most cases of nonunion occur, due prin* 
cipally to two causee-—malpositkm of soft parts and disturbance of 
circulation. 

Spiral fractures are the most difficult to reduce. They very often 
will not come into good position with traction and manipulation. 
Transverse shaft fractures are usually reduced promptly with heavy 
tracticm. When the fragments are not end to end, but side to side, 
they unite slowly and poorly. Oblique fractures are reducible but 
hard to hold in place. Comminuted fractures are cases for traction, 
not for open interference; too many pieces of bone are likely to be 
removed, thus interfering with effective fixation. The result is 
delayed union at best. 

There is nothing original in the method in use at this hospital. 
It is simply a combination of various procedures which has given us 
good results. X-ray pictures, anterior-posterior and lateral views, 
are taken on admission. This gives us an idea of what we have to 
deal with and how much weight to apply. It also serves as a check 
during the course of treatment. 

The circumference of the thigh is taken at the groin in order that 
we may know what size ring to use on the Thomas splint. The cir¬ 
cumference of the ring should be about inches greater than that 
of the thigh. If Uie ring is too small, it will constrict the structures; 
this may be a very serious matter if further swelling should take 
place. If the ring is too large, it will lie in the perineum across the 
anus and cause much discomfort by pressure on the urethra and in¬ 
terference with defecation. When properly applied it should lie in 
the fold of the buttocks and press snugly on the tuber ischii. The 
length of the splint should be about 6 or 8 inches more than the 
distance from the groin to the heel. The ring is well padded, and 
adhesive straps are placed at appropriate levels across the side bars 
to support the limb comfortably. The splint is now put in place. 
The patient is given a light anesthesia of gas and oxygen, and the 
tongs are applied with strict aseptic precautions. The point of elec¬ 
tion for applying the tongs is about 1% or 2 inches above the tip of 
the external malleolus—^well above the ankle joint. The skin is 
pulled upwards and put on a stretch, then a small incision is made 
on either side of the leg about one-fourth inch long. The points 
of the tongs are inserted into the bones with a few light taps of a 
mallet. A sterile alcohol dressing is applied and traction by hand 
started immediately. The patient is returned to his ward and placed 
on a fracture bed which has a Balkan frame attached. The end of 
the splint is secured to the crosspiece at the foot of the bed and 
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traction by means of pulleys and weights applied. Usually about 
15 or 20 pounds will be sufSci^t unless the patient is unusually 
muscular. A strip of adhesive is placed on the sole of <he foot from 
the heel to the toes and attached to a cord which runs through an 
overhead pulley. This prevents foot drop. By moving the over¬ 
head bar to which the pulley is attadied we can also control eversion 
or inversion of the foot. The first toe, the inner border of the 
patella, and the anterior superior spine should all be in a straight 
line. One other thing we must guard against—^posterior bowing. 
These points should be watched daily until union has taken place. 

Two of our cases were compound fractures. Some surgeons, after 
complete debridement, suture the wound up tightly. The technic fol¬ 
lowed by us was as follows: Tetanus antitoxin was given as soon as 
the patient reached the hospital. The wounds were thoroughly 
swabbed out with iodine; the bone ends which were protruding 
through the wounds were reduced; the edges of the wound were 
shaved; and the wound left open. A sterile alcohol dressing was 
applied. Neither case showed any infection, and healed quite rapidly. 

Massage of the limb is started early and is continued until the 
patient is discharged. Motion at the ankle is started immediately, 
particularly in compound fractures, where there is a marked tendency 
for the tendons to become adherent not only at the ankle joint, but 
also over the site of the fracture. 

A check X-ray picture is taken on the second or third day. At the 
end of four weeks the tongs and the Thomas splint are removed and 
a cast is applied from the toes to the upper thigh. This is split so 
that the limb can be taken out daily for massage, motion, and ultra¬ 
violet light treatments. These stimulate healing. Cod-liver oil seems 
to aid when healing is sluggish. 

Weight bearing is not permitted until 90 days have elapsed, and not 
then until the X ray shows good bony union. At four months the 
patient is putting his full weight on the limb. A check should be 
taken daily when the pati^t first starts weight bearing to see that 
there is no tendency toward backward bowing. 

The best way to obtain a good functional result is to secure a good 
anatomical result. If the anatomical result is good, the functional 
result is good in 90.7 per cent of cases. If the anatomical result be 
moderate or bad, the functional result is good in 29.7 per cent. If 
the anatomical result is bad, the functional result is bad in 58.3 per 
cent. These figures are from a report of the fracture committee of 
the British Medical Association, 1912. 

The plates shown here represent various types of fracture com¬ 
monly found in the leg. 

Case 1 illustrates the compound oblique-comminuted type of frac¬ 
ture. The patient, who is a farmer, gave a history of being thrown 
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from a light farm wagon when his horse ran away. He was first 
seMi by his family physician who applied first-aid measures and im¬ 
mediately transferred him to this hospital in an automobile—a dis¬ 
tance of about 120 miles. He arrived here about 10 hours after tiie 
accident. 

On admission the tibia was protruding throng the wound and a 
part of his dothing was caught between the ends. The X-ray plates 
show the condition on admission, the position of the bones after 
traction was applied, and the condition on discharge. 

Case 2 illustrates an oblique fracture of the tibia and fibula in the 
lower third of the bone. It also shows longitudinal fissuring of the 
tibia. We considered this a good case in which to apply the tongs 
to the os calcis because the fractures were so low and there was con¬ 
siderable danger of having the tongs slip into the joint. This is the 
only case in our series where we applied them below the ankle. As 
has been stated before, this is not so efficient, mainly because it in¬ 
terferes with motion at the ankle. 

The patient gave a history of having a load of lumber slip from a 
hoisting crane and fall on his lower leg. 

Case 3 illustrates an oblique fracture of the tibia and fibula with 
the tibia fractured at different levels. One valuable lesson to be 
learned here is to take a picture of the entire leg from the knee 
downward. Our first plate showed only one fracture in the tibia. 
Clinically, we felt that there was another higher up—^a later picture 
showed this. 

This was a very difficult case to handle. We were not at all opti¬ 
mistic concerning the final results. 

The patient was a floor man in one of the large department 
stores—age 55. He was not in any too good physical condition. He 
gave a history of falling down a ^ght of stairs. We received him at 
this hospital about 24 hours after the accident. The leg was then 
swollen, edematous, and painful. It had numerous areas of ecchy- 
mosis and bulla formation. 

We felt duly repaid when this patient was discharged with a good 
functional and anatomical result. 

Case U iUustrates a compound oblique-transverse fracture of the 
tibia and fibula. He gave a history of falling through an open hatch 
to the deck below, a distance of about 30 feet. 

On admission the distal end of the proximal fragment was pro¬ 
truding and riding on the skin. There was considerable blee^ng 
from a branch of the anterior tibial artery. The nerve was not 
injured. The wound was made larger, vessels tied off, and the pro¬ 
truding bone end reduced. As would be expected, union was sluggi^. 

Ca^e 6 illustrates a spiral oblique fracture of the tibia and fibula. 
The site of fracture in the fibula is near the knee joint. It can be seen 
at the upper border of the wire splint. 
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This case gave the typical history of this type of fracture—force 
combined with a twist. He fell on the ice with the 1^ twisted 
under him. 

The plates ^ow the proper position for application of the tongs. 

SuMiuaT 

Skeletal traction is more efficient than skin traction and in many 
cases takes the place of open operation. 

Skeletal traction should always be tried before deciding on oper¬ 
ation. Allow at least two weeks. If union has not started by that 
time, consider operation. 

Guard against backward bowing in fractures of both bones of Uie 
leg. This is the most frequent deformity, especially when the 
fracture is in the middle and lower thirds. A little shortening or 
inaccuracy in the line makes very little difference in use. 

The Thomas splint when properly applied is one of the greatest 
adjuncts in the treatment of fractures of the long bones. 

Many surgeons object to skeletal traction because they fear resulting 
osteomyelitis. In our series we have had none. All the wounds 
healed promptly when the tongs were removed. 

If operation is deemed necessary, use the sliding bone graft. 

We frequently hear the remark, “The treatment of fractures has 
not progressed in the past 100 years or more.” I believe that day is 
passing. We are gradually getting better results and surgeons are 
becoming more and more interested in this interesting and so-called 
neglected branch of surgery—^the treatment of fractures. 
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SPINAL FLUID IN TBOPIOAL STPEIL18* 

By Bi. P. Pabsoks, Lleatenant Commander, Medical Corpa United States Navy 

In Haiti, where syphilis is perhaps more prevalent than in any 
other country in the world, it is a remarkable fact that tabes and 
paresis are unknown. 

In trying to arrive at some sort of explanation for this curious 
situation, the problem has been considered from various angles and 
some very interesting facts have presented themselves. 

> Bead before the Second Congresa of Medicine in Haiti, May 8, 1828. 
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It has been suggested, for example, that the increase of ^paresis in 
the United States might be the result of the greatly increased use of 
the arsenicals and other antiluetic agents during the past decade. On 
this hypothesis it has been thought possible that the absence of 
paresis in Haiti has been due to the complete absence of treatment 
there until a few years ago. It would seem, however, that this theory 
may be dismissed, when it is considered that the arsenicals and bis> 
muth have been poured into the Haitian population at a rapidly in¬ 
creasing rate during the last five years until the rate has now reached 
the point of a half million injections per year, and no case of paresis 
has yet appeared. A few thousand individuals have received very 
intensive courses of treatment there, and the mass has received enough 
treatment to have brought about a striking change in the general 
picture—a marked decline in the incidence of the disease and the 
general disappearance of external lesions, which formerly met the 
eye on every hand. 

From year to year we have become increasingly impressed with the 
notable similarity of the coimtry’s two great disease groups, yaws and 
s3rphilis, which, if considered together, are practically universal for 
the Haitian population. It has been held that lesions of the central 
nervous system do not exist in Haiti because the Haitian disease is 
yaws and not syphilis. But the disease, as found in the cities, does 
not differ in any way (except for the absence of tabes and paresb) 
from the syphilis of the United States, and our accumulation of 
autopsy and clinical records now shows that the rural nonvenereal 
form of the disease known as yaws is capable of producing in 
Haitians all the lesions that syphilis can produce, including those 
that the textbooks attribute to syphilis only. 

We can hardly explain the nonoccurrence of neurosyphilis on a 
racial immunity basis, brought about by many generations of yaws 
infections, since there is no racial difference between the town and 
rural native, and yet the town person contracts the venereal form 
and the mountain person the nonvenereal form of the disease. More¬ 
over, there is no racial difference between the Haitian negro and the 
American negro, and we know that neurosyphilis certainly does not 
^are the American negro. 

As for the theory that the “Haitian strain” of the spirochete is 
one which does not attack the central nervous system, we have only 
to point to the large number of marines and sailors who contract 
syphilis in Haiti and later develop paresis after their return to the 
United States. 

In the light of results obtained in recent years by the malarial treat¬ 
ment of paresis, an explanation is suggested which seems to fit per¬ 
fectly the conditions found in Haiti. 


b/Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



918 


PABSOKS-^PINAli PIilTID 


Vol. SCXYl 


There ^ scarcely an inhabitant of the island who is not being 
frequently reinfected with midignant malaria. It has only been 
within t^ last two or three 3 rears that even Port au Prince, the 
capital and largest city, has become relatively free dhx>m malaria. 
In all other localities it is rare indeed that one can remain so long 
as a year without becoming infected. Extensive malaria surveys 
conducted during the past year reveal parasites in the blood of from 
40 per cent to 90 per cent of the inhabitants in the various localities. 
The actual percentage that is infected is of course higher than that 
which happens to show parasites in a single blood smear. Now, if 
we consider that here the malaria is the malignant form, that it is 
universal, and that it is in general inadequately treated, it seems most 
reasonable to suppose that this may very well account for the non- 
appearance of cases of par^s and tabes. 

It was thought that much information would be gathered on this 
subject by the study of the spinal fluid of cases of syphilis and yaws— 
not only from the standpoint of the possible malarial effect on these 
fluids, but also to determine whether there is any essential difference 
in those two varieties of the disease as regards spinal fluid findings. 
As noted above, we have concluded that pathologically, at least, one 
can fiind no difference whatever in these two varieties of the disease 
in Haiti. 

A group of 33 cases of typical yaws ranging in duration from 1 
month to 30 years was examined as to blood Wassermann, spinal- 
fluid findings, neurological lesions, malarial histories, and blood 
smears for malaria. A group of 30 typical city syphilitic cases, 
ranging in duration from 2 months to 30 years, mostly residents 
of Port au Prince, was similarly examined for comparison, particu¬ 
larly in regard to spinal-fluid findings. 

Ibe ages of the cases ranged from 5 years to 43 years for the yaws 
group and from 21 years to 69 years for the ^philis group. Three of 
the yaws cases denied malarial history, and in these three cases the 
blood smears were negative for parasites. In each of the syphilitic 
cases there was a history of attacks of chills and fever. Thirty-six 
per cent of the yaws cases and 18 per cent of the syphilitic cases had 
positive malaria blood smears on a single examination. As to neuro¬ 
logical findings, among the yaws cases, 2 had severe headaches and 
1 was deaf; among the syphilitic cases, 1 had a flaccid paraplegia, 
1 a spastic paraplegia, 1 ataxia of lower extremities without pupillary 
changes or other signs of tabes, 1 was deaf, 1 suffered from paina 
characteristic of a neuritis, and 1 was a hemiplegic. Curiously, ncme 
of these cases except the hemiplegic had a positive spinal fluid al¬ 
though three others among the syphilitics without neurological 
symptoms did have positive fluids. 
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Table III. — Summary 



Yaws 

j Per 
cent 

Syphilis 

Per 

cent 

Age. 

5 to 45 years. 


21 to 60 years..^ - - - 


Duration. 

1 month to 20 year^ 


2 months to 60 years 


Color of patient. 

Ligh t brown, 2 . .. 

6 

2__ 

7 


BrWn, 12.—.. 

36 

8 

27 


Black, 19. ! 

57 

20. 

66 

Malaria: 





History.. 

Positive, 30_ 

00 

30. 

100 

Smear. 

Positive, 12_ 

36 

5 - 

18 

Neurological symptoms. 

3. 

1 0 

S:::::::;:::::;:;;:: 

20 

Previous treatment... 

9. 

27 

25. 

80 

Blood Wassermann. 

Positive, 33--. 

' 100 

30. 

100 

Spinal-fluid Wassermann. 

Positive, 0. 

0 

4. 

13 

Cell count above normal. 

8. 

24 

6. 

20 

Increased globulin. 

0. 

0 

0. 

0 







Ck)KrcLUSioRs 

(1) In “ Tropical syphilis,” at least in Haiti, the only essential 
difference that exists between so-called yaws and syphilitic varieties 
lies in the site and nature of the primary lesion. 

(2) Apparently the syphilitic type shows a great number of ix>si- 
tive spinal fluids, but the groups used in this study were too .small 
to make any conclusion very definite in this regard. 

(3) Cord lesions not those of tabes occurred among the syphilitic 
group, but many similar lesions have been noted among yaws cases in 
Haiti before this study was begun. 

(4) At present the most logical explanation of the nonappearance 
of tabes and paresis in Haiti, where syphilis is universal, lies in 
the fact that malaria is also universal in that country. 


PABOrYSKAl TACHYCABDIA OP HIGH BIJKDLE BRAHCH OBIGIH WITH 
IHBBPEBBSBT AmEtlCULAB BHYTHX 

Rbpobt of Gasb* 

By D. FteouBOM, Lieutenant Comnmnder, Medical Corps, United States Navy 

This case is reported because of the following unusual features: 
(a) Electrocardiograms which showed a supraventricular type of 
paroxysmal tachycardia with an independent auricular rhythm; 
(&) history of gradual onset of the tachycardia; (c) the unusual ef¬ 
fects of vagal pressure which consistently slowed the ventricular 
rate but did not stop the tachycardia; (d) the diflSculty of deter¬ 
mining the origin of the tachycardia. 

The patient, a salesman, aged 40, was admitted to the hospital 
complaining of rapid heart action, weakness, dyspnea, and orthopnea 

^From the Medical Serrlce of the U. S. Naral Hospital, Chelsea, Mass. 
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of six days’ duration. The attack was precipitated by runnini^ for 
a street car. On repeated questioning he constantly asserted the 
lieart rate graduaUy increased in rate over a period of several 
hours. The weakness and dyspnea had gradually increased. 

A previous attack of rapid heart action and weakness occurred 
three months previously but subsided spontaneously after three 
days’ rest in bed. This attack was also precipitated by unusual 
exertion; the rapid heart rate was gradually attained but subsided 
suddenly, probably in one cardiac cycle. 

The family history was irrelevant but the past history revealed 
an adequately treated syphilis contracted in 1920 and a single attack 
of acute rheumatic fever in 1926. 

Physical examination was essentially negative except for the 
heart. The cardiac outlines were within normal limits. The apical 
rate was 196, the radial rate 100. The rhythm was regular. The 
blood presure was 100 over 90. The patient was moderately orthop- 
neic but there was no evidence of congestive heart failure. A diag¬ 
nosis was made of paroxysmal tachycardia, probably auricular, and 
electrocardiograms were made before any treatment was instituted. 
(Figure A.) 

COXmSB AND Tbbatuent 

For 48 hours the attempt was repeatedly made to cause reversion 
to normal rhythm through vagus stimulation by massage over the 
carotid sheath, by ocular pressure, through the abdominal vagus 
fibers by cold and hot drinks, and through the pulmonary fibers by 
forced respiratory efforts. 

They were all unsuccessful, but pressure over the carotid sheath 
consistently slowed the heart; on one occasion the rate was reduced 
from 195 to 164. Unfortunately, curves showing the effects of vagus 
pressure were not obtained, but Figure F shows the tachycardia with 
a ventricular rate about 166. The pati^t then was given a trial 
dose of quinidine; no ill effects were noted and 6 grains every three 
hours for five doses per day were administered. Following two days 
of treatment the heart reverted to normal rhythm during the night. 
For a few days a reduced dosage of quinidine was given and then 
the drug was stopped. 

During the remainder of his stay in the hospital the rhythm re¬ 
mained normal and the patient was discharged symptom free; the 
response to a cardiac functional test was normal. A telerontgeho- 
gram showed the heart size not enlarged and the Kahn test was nega¬ 
tive repeatedly. No definite evidence of organic heart disease could 
be elicited, except the anomalous electrocardiogram suggestive of 
intraventricular block. (Fig. B.) 
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COMUBNT 

Figure C shows the tracing obtained a year previously during th( 
attack of rheumatic fever. It demonstrates the importance of re¬ 
peated electrocardiographic observation of patients who have had 
rheumatic fever, even though the rheumatism is contracted at an age 
period when cardiac complications are relatively infrequent. 

The history of the onset of a tachycardia is most important. A 
sudden onset of the rapid rate, occurring in one cycle, is characteristic 
of paroxysmal tachycardia. This patient repeatedly stated that the 
heart rate gradually increased until the rapid rate was attained^ 
this history is typical of sinus or normal tachycardia. 

In paroxysmal tachycardia, vagus stimulation abolishes the abnoi> 
mal rhythm. In this patient vagus stimulation slowed the heart 
repeatedly, thus exerting the same effect as occurs in hearts with 
normal rhythm. 

This paroxysmal tachycardia was first believed to be of nodal 
origin. The slightly aberrant ventricular complexes could be the 
result of the rapid rate.* The inverted P, appearing after the initial 
ventricular deflection, as occurs in nodal tachycar^a, could not be 
present with an independent auricular rhythm. 

The unusual systolic intervals in Figure A, regularly alternating 
between 0.30 and 0.34 second, do not occur in either auricular or ven¬ 
tricular tachycardia. It does not seem that the regularly falling 
auricular complex causes this alternation through refractory period 
effects in the bundle, as the systolic interval in Figure F is quite 
constant at 0.34 seconds. This regularity does not occur in paroxys¬ 
mal ventricular tachycardia.* 

SUBSBQUSNT CiOTTBSB 

Figure D shows electrocardiograms obtained five months after 
those in Figure A were made. The premature beat partakes quite 
equally of the characteristics of a supra-ventricular and a ventricular 
extrasystole. On reexamination of Figure A this same aberrant t 3 rp& 
of complex is identified. 

STBAirOULATEl) DIAPHBAOXATIO HEBKIA 
Ripobt of Case 

By J. W. Elub^ Lieutenant Commander, Medical Corps, United States Navy 

In presenting this report it is not the intention to review the sub¬ 
ject thoroughly nor to discuss the types and the causative factors. 


* White, P. D.^ and Stevens, H. W.: VenMcular response to anrlcttlar premature beats 
and to auricular flutter. Arch. Int. Med., t8, November, 1016. 

> Strong, G. F., and Levine, S. A.: The Irregularity of the ventricular rate In paroxysaml 
ventricular tachycardia. Heart iO; 126, April, 1928. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 














































































































Original from 

UNIVERSITY OF MICHIGAN 


















































































































Original from’ 

UNIVERSITY OF MICHIGAN 


FIG. O—LEADS 1, 2. and 3 TAKEN FIVE 
MONTHS AFTER TACHYCARDIA SHOWN 
IN FIGURE A. THE PREMATURE BEAT 
IS SHOWN . between two NORMAL 
COMPLEXES 
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FIG, E.—A LONGER STRIP OF LEAD 2 OF FIGURE D 
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For anyone suflSciently interested, Carman and Fineman, in July, 
1924^^ published a very able r^sum^ of the matter, and Da Costa, in 
the latest edition of bis textbook, gives a clear and concise picture of 
the condition. Up to 1924 there were approximately 1,200 cases 
upon record. 

That the subject is of importance is shown by the fact that of the 
large number of cases reported up to 1921 only 44 were discovered 
during the life of the patient, according to Breitner, and the same 
author states that of 56 cases reported in 1921 and 1922 only .4 
were diagnosed from purely clinical data.* 

The transverse colon is most often strangulated and the condition 
usually follows a sudden strain or trauma which forces one or more 
of the viscera through the opening into the thorax. 

The symptoms of diaphragmatic hernia with strangulation are 
severe, sudden pain localized in the epigastric region, violent vomit¬ 
ing, dyspnea, a boat-shaped abdomen, great thirst, constipation, and 
respiration of the superior costal type. Diaphragmatic hernia must 
be differentiated from pneiimothorax, fluid in the thoracic cavity, 
elevation of the diaphragm, and diverticulum of the esophagus. 
The final diagnosis will be made or confirmed by the X ray. 

Oasb 

W. A. H., sergeant. United States Marine Corps. Age, 40. Wblte. Single. 
Admitted April 21, 1928. Diagnosis undetermined. 

Chief complaint .—^Paln In the epigastrium and vomiting. 

Hiatorv of present illness .—Patient admitted to this hospital complaining of 
pain In the stomach and vomiting. Stated that about one week ago (April 15) 
while filing from the prone position on the rifie range he suffered a sudden 
sharp pain In the left nipple region, which radiated to the umbilicus. The pain 
subsided three days after onset and reappeared on the 19th. He vomited a bile> 
green stained fiuid the evening of the day following onset of pain. He has 
vmnlted almost constantly since the recurrence of the pain and this has relieved 
the pain. Vomiting was provoked by drinking or eating, and at each attempt 
to drink or eat the pain was Increased. He was given sodium phosphate at the 
Army hospital without obtaining relief. Soda bad no effect. Enemata aided In 
expulsion of gas which slightly relieved his discomfort. He had no fever but 
had a chill the evening of the 19tb. Had no appetite. Believed that he had lost 
10 or 15 pounds in the past 10 days. Bowels: Constipated. Stools: No history 
or evidence of bloody, day colored, or tarry stools. No Jaundice. Stomach waa 
larger than normal and was balloonedi up. Headache: Dull—temporal region. 
Slept very little because of pain In the abdomen. Eyes, ears, nose, and throat, 
negative. Chest: Respiration embarrassed because gas pushes up the dia¬ 
phragm. No pain In the chest. Shorfe winded. No swelling of ankles. Nlc- 
turla, once a night. Coughs a' little, raises a small amount of phlegm; no 
blood. O. U.: No dysnrla, pyuria, or hematuria. Extremities, negative. 


XCarman and Fineman: DUpbragmatlc hernia. Badiology, S; 26, 1224. 
■Breitner: Quoted In ref. (1). 

6711—28-10 
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Poit hiatory .—^Patient had usual diildhood diseases. Influenza In 1918. No 
venereal disease. He bad an acute attack of what aiqjtarentl; was acute 
^stritis in August, .1927. 

Family hiatory .—Father dead; thrombosis. Mother living and well. One 
brother dead—tuberculosis (39 years). No history of diabetes or cancer. 

Phyaioai ewaminatUm .—^Adult male, showing dehydration dfects of protracted 
vomiting. Head, negative. Byes, ears, nose, and throat, negative. Chest move* 
ment restricted on left side. Right lung shows exaggerated breath sounds. 
Left lung, breath sounds absent. Percussion gives a tympanitic note from base 
to the level of the nipple. Abdomen: Markedly distended and tympanitic. Liver 
dullness obliterated. Hyperperistalsis on left side. Pulse, 110; re^iration, 22; 
temperature^ 98.6. White-blood cells, 10,800. 

Patient’s stomach was washed out, which relieved the distensitm. 
A diagnosis of intestinal obstruction due to strangulated diphrag- 
matic hernia was made and an X-ray examination with and without 
barium enema requested. The accompanying plates show plainly 
the findings. (Figs. 1 and 2.) As the barium did not pass upward 
even under pressure, the diagnosis of strangulation was confirmed. 

Operation .—^As the signs of obstruction were paramount the abdominal 
route was selected. An upper left-rectus incisiim was made and the gut 
delivered. The peritcmeal cavity was protected, the gut was opened, and a 
large amount of gas and fluid escaped. The gut was gently milked between 
the fingers until the distention had disapp^red. Immediate improvement in 
color, pulse, and character of respiration was noticed. The hernial orifice 
in the diaphragm was explored from below and gentle traction was exerted upon 
the transverse colon. The patient immediately went into collapse. It was then 
decided to return him to bed, without attoupting to open the thorax, and wait 
to see if he would react sufQclently to permit reducing the hernia by the 
thoracic route. This hope was not realized, and the patient died 8 houra 
after leaving the table. 

Autopay .—^Two hours after death. 

Body of man ai^rently 40 years of age; llvldity marked. Rigor mortlB 
not markedly present in uH>er extremities; b^innlng In lower extremlttesL 
Weight, approximately 160 pounds. Appearance of dehydration. Recent opera¬ 
tion wound in abdomen. 8car on dorsum of penis. Abdominal fat, scanty. 
Fascia and muscles, thin. Free blood-stained fluid in the peritoneal cavity. 
Ascending and transverse colon distended. Small intestines normal. Chest: 
Mass in left chest (as shown in illustration). Heart is displaced to ri|d>t. 
One thousand cubic centimeters of dark brown, fetid fluid present. Mass con¬ 
sisted of gangrenous omentum and a gangrenous loop of the transverse colon. 
The loop of the gut had taken a half twist upon itself. The lower lobe of the 
left lung was involved in the mass, and the pericarium was adherent to it and 
very friable. The hernial opening was in the left leaflet of the diaphragm and 
was about 2 centimeters in diameter. The edges were sharp and smooth. It 
did not look like a recent rupture. . 

In reviewing this case it will be noticed that the symptoms are 
nearly an exact reproduction of the textbook picture. The attack 
of gastritis in August, 1927, was in all likelihood a protrusion of tiie 
viscera through the hernial opening, at which time the omentum 
probably slipped through and, though the major portion was self 
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reduced, some remained. The pressure upon the abdomen during 
the firing caused an upward thrust upon the transverse colon which 
followed the path of the omentum and, aided by the aspirating action 
of respiration, entered the thorax. The elapsed time between the 
onset of symptoms and admission to the hospital—one week—^was 
long enough to establish sufficient pathological changes to mate 
surgical procedure practically impossible. The drainage of the 
obstructed gut was of paramount importance; this done, the condition 
of the patient did not warrant further attempts to reduce and repair 
the hernia. Autopsy showed it was a hopeless task. 


ACKOKEGAUA 
Rbpobt or Case 

By J. B. Thoius, lieutenant Commander, Medical Corps, United Stated Navy 

Acromegalia, also known as Marie’s disease, is now generally recog¬ 
nized as being due to an increase of the function of the glandular 
hypophysis and is characterized by gradual enlargement of the 
hands, feet, head, and thorax, and by a dorsocervical kyphosis. 
There is an overactivity of the vegetative nervous system, causing a 
metabolic unbalance and resulting in hyperplasia of the endocrine 
structures, especially of the thyroid, interstitial gonadal cells, and 
of the suprarenal cortex. It is not a very rare disease and it affects 
the two sexes nearly equally. It usually begins between the ages of 
20 and 40 years, although cases have been reported beginning in early 
childhood. No hereditary influence or definite exciting cause is 
known. 

Pathologically, in practically all of the typical cases of acrome¬ 
galia, there is found an enlargement of the pituitary body, with an 
adenoma, or adenocarcinoma, of the anterior lobe. As a rule, the 
whole pituitary gland finally becomes involved. There is a hyper¬ 
plastic alternation in the entire osseous system. As the pituitary 
body enlarges it causes distention of the sella turcica and, in the late 
stages, pressure on the surrounding structures. The skin and sub¬ 
cutaneous tissues are thickened. X-ray picture of the skull usually 
shows a widening of the sella turcica and may show destruction of 
the dinoid process. 

Symptomatically, the disease begins with a gradual enlargement 
of the bones and soft parts of the hands, feet, and head, including 
the nose, lips, and jaws. The nose becomes monstrously thickened, 
the lips large and everted, the jaw massive and protruding. The 
mucous membrane of the oral cavity becomes thickened and the 
tongue greatly enlarged. There is frequently a spreading apart of 
the teeth on account of the enlargement of the lower jaw. The 
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wrists and hands become markedly broadened and the fingers thick 
and stumpy, the feet being likewise affected. There is a characteris¬ 
tic dorso-cervical kyphosis and the chest is enlarged antero-poste- 
riorly. There is usually amenorrhea in the female and loss of 
potency in the male. The skin is thick and dry and appears to be 
edematous, but does not pit on digital pressure. There is fi'equently 
a polyuria. There may be vasomotor and cardiac disturbances. 
Disorders of metabolism occur with glycosuria. Headaches, general, 
malaise, general weakness are present. There is a striking contrast 
between the size of the patient and his general strength. Due to» 
pressure of the growing tumor in the pituitary body frontal head¬ 
aches result. The vision becomes impaired because of the pressure* 
of the enlarged pituitary body on the optic chiasm, which causes: 
bitemporal hemianopia and optic atrophy. Ocular palsies may 
occur. The mental changes vary from sluggishness to deterioration. 

Prognosis is grave. Duration from 5 to 20 years. 

Gasb Rkpqbt 

B. B. K, (V. B. P.); age 31 years; admitted to the hospital June 10, 1927, as: 
with acromegalia and hemorrhoids. 

Complaint, —Headaches, general weakness, painful swelling about anus, and 
bleeding from rectum following defecation. 

Family history ,—^There was no history of tuberculosis, cancer> or any other 
familial disease. 

Past personal history ,—Patient had the usual childhood diseases with good 
recovery. In general, his health had been good until 1019, when he developed 
hemorrhoids. He noticed about this time that he was becoming heavier, his 
bones growing thicker, weight increasing rapidly, and that there was a feelings 
of laziness coming over him. Later, about 1925, he noticed that his field of 
vision in left eye was becoming contracted and he began having frequent attacks- 
of frontal headaches. On June 4, 1925, he was given permanent total disability^ 
for acromegalia and optic atrophy. Patient denies venereal history and the use* 
of drugs, tobacco, and alcohol. Has had no serious injuries. Was operated 
upon during 1925 for bleeding hemorrhoids and received temporary relief, but 
the hemorrhoids have recurred, causing greater discomfort than before. Patient 
is single and Is a manual laborer by occupation. 

Physical examination .—White male, age 31 years, apparently of stated age. 
Patient is very broad and thick in stature, w^eighs 225 pounds, and is 70 inches int 
height. The head projects forward due to kyphosis of the upper dorsal spine^ 
The abdomen is large and pendulous and there is some lordosis of the lumbar 
region. The hair distribution is normal, the skin is thick and appears to be* 
edematous, but does not pit on digital pressure. The wrists and hands are 
very broad and thick, as are the feet and ankles. All the bony prominences on 
face are markedly increased, presenting a typical picture of acromegalia. The* 
eyes show a divergent strabismus; the pupils react to light and in accommoda¬ 
tion. The field of vision in the left eye is markedly contracted due to partial 
optic atrophy. The ears, nose, and throat are negative. The tongue appears te 
be larger than normal. The lower teeth are spread apart. The neck Is short 
and thick and the thyroid gland appears to be normal in size.. There is noi 
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«denopatby preseot. The heart and longs are negative, the chest Is fery wld^ 
and deep. Blood pressore: Systolic, 124 nun.; diastolic, 64 nun. The abdomen 
is large, lax, and pendnloos, otherwise negaUve. The pelvis is wide and deep. 
The genitalia appear to be normal. The rectum shows three large masses of 
internal hemorrhoids. The reflexes are sluggish. Temperature, 98.4*; poise, 
•80; respiration, 18. Blood Kahn test, negative. Urine: Total for 24 boors, 
20S0 c. c.; otherwise negative. Basal metabolic rate, taken June 26, 1927, plus 
10 per cent. Electrocardiogram, June 25, 1927: ** Lead-1: Rate, 74. Moderate 
sinus arrhythmia. R-19 and S-14 mm. T wave, diphasic. P wave, broad and 
notched. Lead-2: P-R interval, 022 of a second. Q-S, normal. R wave, 
slurred on ascending limb near base. T wave, isoelectric. P, broad. Lead-8: 
B-U and S-3 nun. Q-R-S, vibratory. T, diphasic. P, inverted. Impression: 
Moderate sinus arrhythmia. Prolonged conduction. Poor nutritional tone of 
the ventricular muscle. This E. C. would indicate a marked lowering of the 
•cardiac tone, with no deflnite pathology.” 

Blood sugar, June 27,1927,118 mgm. per 100 c. c. of blood. 

Patient was operated upon under local anaesthesia June 13,1927, and three 
masses of internal hemorrhoids removed, no complications resulting. 

Ck>nvalescence was uneventful, and on June 27 a series of X-ray pictures 
Yvas taken. On the following day patient was seized with violent attacks of 
vomiting, projectile in type, associated with intense headaches. Temi>erHtore, 
'97.4*. On June 29 bis condition became worse, the temperature rose to 103*, the 
pulse varied from 40 to 56, the respiration remained at 20, vomiting and head¬ 
aches continued. On June 30 the temperature suddenly rose to 106* and the 
patient became delirious—pulse, 110; respiration, 27. The bases of the lungs 
revealed beginning pneumonia. Patient showed no response to treatment, dy¬ 
ing at 8.25 a. m., July 1, 1927. 

Autopsy findings: Head. —^The pituitary is greatly enlarged and presents as 
-an encapsulated, ovoid tumor 4 by 7 centimeters, dark red in color. It is 
-quite friable and is tom during removal. The optic chiasm is compressed and 
the sella turcica shows marked excavation, the posterior cllnoid processes be¬ 
ing destroyed. 

Thorax .—^Both longs show hypostatic pneumonia. 

REFERENCES 

1. Nelson: Loose-Leaf Medicine. 

2. Osier: Principles and Practice of Medicine. 

3. Falta and Meyers: Endocrine Diseases. 

4. JelllfCe and White: Diseases of Nervous System. 


ISPROBT 

By I, S. K. Bsavas, Captain, Medical Ooipa, United Statea Navy 

It is the duty of the members of the Army and Naval Medical 
Corps as well as Public Health officers to be prepared to recognize 
the leper when encountered in routine work. 

The diagnosis of this disease requires more than an academic 
knowledge. While only a few of us may have the opportunity of 
seeing and observing over a long period of time numerous cases, 
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there are many service men who can review the cases in the leper 
homes in various ports of the worid. 

How many naval medical officers visit ports where there are leper 
homes and never see a case, in spite of the fact they would always 
be welcome and by their interest do something for these unfortunate 
people? 

It is time that leprosy be given the care and attention we give to 
the victims of other diseases. First, we should train our medical 
officers to diagnose the disease. Leper homes are frequently admit¬ 
ting cases far advanced which have been seen and not recognized by 
able men in the medical profession. 

• When we admit patients to our hospitals or examine them in pri¬ 
vate practice rarely does the question of leprosy enter our minds, 
yet at Carville, La., there are 255 patients collected from all parts 
of the United States. 

In the leper homes cases are so different in their manifestations 
that we are impressed with the saying that “ There are at least 57 
varities.” This expression, coming from a man of such experience 
as Dr. J. T. Wayson, of Honolulu, should give us cause for study. 
The early stages of a macular eruption on the extremities or head, 
or early vasomotor changes, might be easily overlooked or thought 
to be an urticaria following the consumption of shellfish. A snip¬ 
ping from the edge of the lesion, stained with carbolfuchsin, would 
demonstrate the lepra bacillus. 

This snipping ” of the skin is performed by blanching the part 
by pressure for a few seconds between the thumb and forefinger. 
Then the point of a razor blade is used to incise the skin, not deep 
enough to draw blood. By turning the blade with a scraping move¬ 
ment a bit of tissue without blood will be obtained on the razor edge. 
Place this on a slide and stain as for tubercle bacillus. In positive 
cases the lepra bacillus will be demonstrated. 

A snipping from the nose is best taken with a blunt dissectm*, 
removing part of the mucous membrane for examination. 

Hyperextension of the phalanges on the metacarpals, with atrophy 
of the thenar and hypothenar eminences, are signs that a neuro¬ 
leper can not conceal, and snipping of the ear may demonstrate 
the bacillus. Surg. N. E. Wayson, of the Public Health Service, in 
charge of the Leper Investigation Station in'Honolulu, continually 
emphasizes the fact that vasomotor disturbances are the most dhar- 
acteristic signs of the disease. We should bear in mind that the 
nerve cases show the ulnar, posterior auricular, or the peroneal 
nerves most often affected, with acccnnpanying characteristic muscle 
changes. The bacillus can be most readily demonstrated in these 
cases by snips from the ears or from the nasal septum. 
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It is not desired to discuss here the numerous lesicms of leproqr, 
but it is hoped this article may stimulate an interest in the disease 
and encourage further study of its manifestations when opportuni¬ 
ties afford. 

There were several cases of the disease found among the enlisted 
perscmnel of the Navy and Marine Corps during the World War and 
that alone should emphasize the importance of its recognition by 
medical officers. Gases were admitted to the Leper Home at Car- 
ville, La., last year from 15 States. This should awaken the interest 
of medical sodeties and civilian practitioners. 

While we are prone to think of lepro^ as a chronic disease, we see 
many cases in our leper homes which are acute and might readily be 
mistaken for other conditions. The acute forms have recently been 
given considerable attention and papers written on the subject. 
While the disease may lie dormant for years it is apt to show acute 
exacerbations at the time of puberty. Women have acute symptoms 
at the time of menstruation, and pregnancy will activate an organism 
which has been attenuated for years. 

Specific treatment is still unsatisfactory. Institutional hygiene, 
physiotherapy, diathermy, etc., are being used with some results, 
and a large percentage of cases show improvement with the use of 
Chaulmoogra oil. Eventually the wide field of science will surely 
develop something more specific. 

The diagnosis of leprosy will be made more easily if we bear in 
mind that there are many varieties of each of the types—^neuro, 
nodular, and macular—and examination by snipping of the skin is 
imperative. 

The most important factors in leper control appear to be tiie 
recognition of the disease in its early stages; more liberal methods of 
segregation, founded on the same principles as pertain to the isola¬ 
tion of tuberculous patients; then intensive institutional treatment, 
with occupational therapy and intelligent observation of patients for 
years after their discharge from the leper homes, when the disease 
appears to be arrested. Ibis can be encouraged by paying the leper 
to appear for examination by the public-health authorities. 

When one learns that the Leper Home at Garville, La., admitted 
56 patients last year and that 40 of them ran away, it becomes 
evident that there must be more than a local condition of affairs with 
which to deal. One does not hear of tuberculous patients absconding 
from a sanitarium, where they are treated with kindness and consid¬ 
eration, as their morale is not ruined before they are admitted. They 
are glad to avail themselves of the institutional treatment. When 
the leper receives the same consideration and treatment he will no 
longer hide away from civilization and run away from treatment. 
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Of all the suffering in the world to-day, that of the lepers is most 
sad. They usually bear up with a smile even under most unfavorable 
conditions. Much more can be done for Uiem. Except for a few 
devoted friends who struggle alone in their cause, they are sadly 
neglected. Every well-informed doctor, through his knowledge and 
interest, can be Uie beacon to lighten their pathway and can help to 
stamp out this much-dreaded disease. 
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NEW APPOINTMENTS 


Name 

Rank and class 

Date 

appointed 

Adams, John Quincy. 

Donahue, Claude Mathew. 

Lieutenant (junior grade), M. C.-V (G).. 

.do.-... 


Fonde, Geortre Heustis. 

.do.-... 

Jclstnip, Qunnar. 

_do.-....... 

Llonberger, David Leo. 

.do. 

McGill, Paul Rockhold. 

.do. 

Naeckel, Harold William. 

.do..-. 

Northington. Pace Oscar. 

Owlnps, Capers Baxter. 

Lieutenant commander, M. C.-V (Q). 

Lieutenant, M. C.-V (8)....• 




TRANSFERS 

Dalton, William Aloysius. 

Wildman, Arthur. 

1 

Lieutenant commander, M. C.-V (8). 

.do. 

June 5,1928 
Apr. 27,1928 



PROMOTED 

Herndon, Raymond F. 

Lieutenant commander, M. C.-V (O).1 

June 28,1928 
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MSDIOAL SOCIAL WO&K AHD ITS APPUOATIOV TO ABMY AKO VAVT 

HOSPITALS 

By Fbances McCi^uoUbt, Field Director^ American Red Cross, Naval Hospital^ Pnget 

Sound, Wash, 

Civilization as constituted to-day is a vast process of interwoven 
human activity functioning under established but shifting methods 
and standards. Our social institutions are founded on the premise 
that all are endowed with the same potential ability of adaptation, 
but with the progressing complexity of our civilization more clearly 
have we grown to recognize the fallacy of this assumption. The 
increasing breaking down of mankind under the weight of our amaz¬ 
ing progress illustrates that all individuals do not come into the world 
equipped to adjust and cope with civilization as it now exists. The 
fact of their entry into a man-made world, and not a biologic one, 
means an adjustment. Our instinctive reactions differ little, if any, 
from those of the early ages, when man ruled wholly at the instinctive 
level—rather does the difference lie in modem man’s ability to in¬ 
dulge in that socializing mechanism of sublimation which developed 
during the transition period from merely a hind brain to the acqui¬ 
sition of a fore brain, and which tied up our emotional drives with 
our intellect. Out of this competitive march of civilization, with its 
accompanying human wastage, has grown the need for social work. 

Social work is the science of adjusting personal relationships—^the 
relation of man to man and of man to society. It is the construc¬ 
tive force among the pathological conditions of society, the cumula¬ 
tive effort of society to “ take up the slack ”; to make the best adjust¬ 
ments possible in situations where the individual does not meet the 
requirements of society or society fulfill its duty to the individual. 
It is inclusive of all that is done by society for the benefit of those 
who are not in a position to compete on equal terms with their fellows. 
Even as the physician must needs understand anatomy and physi- 
ology, so must the social worker understand the organization and 
processes which have evolved in society. Her relationship to social 
organization correlates the doctor’s relationship to the body—as the 
physician endeavors to affect bodily health through his technique of 
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medicine and surgery, so does the social worker, throu^ her tech¬ 
nique of adjustment and adaptation, endeavor to affect human 
welfare. 

There has always existed a supervising group. History gives us 
the endeavors of early kings and parliaments to handle the misfits 
of society. Ecclesiastical and public poor relief had existed lon^ 
before the nineteenth century, while the English " poor law ” found 
its origin in the breaking up of the feudal system. Until that time 
the greater group of society had lived as tenants on the estates 
throughout the land, and when in need or in difficulty, their social 
and medical problems were adjusted under the supervision of the 
head of the estate, to whom they looked for this guidance. The 
breaking up of the feudal system increased the mobility of society 
and set many individuals adrift. Here in a world, relatively simple, 
we find a group unable to cope with this new and strange order of 
things, and society not yet socially conscious of its responsibilities 
toward this group. Economic changes have always resulted in 
social disorganization, and our ever-increasing volume of social 
problems, which has reached the alarming proportions of to-day, 
finds its etiology in the ever-increasing complexity of our social 
machine. 

Social work received its first great impetus at the beginning of 
the nineteenth century, when the hiunanitarianism and philan¬ 
thropy of that time were merely responses to the needs which fol¬ 
lowed in the wake of the industrial revolution. 

In the early part of the nineteenth century society existed almost 
wholly in the open country and in small villages—only 17 per cent 
of the population lived in places of 20,000 or over. By the close 
of the nineteenth century this had increased to 60 per cent and was 
the direct result of the transition of industry from the domestic 
system, whereby manufacturing was carried on in the homes of 
the workmen or in small shops, to the development which followed 
the remarkable series of inventions which took place in the cotton 
and woolen industries, and was paralleled by a similar age of in¬ 
vention in the metal trades. With the evolution of heavy and 
complicated machinery, such as the locomotive, steam engine, power 
loom, and cotton gin, we find industry entering the phase of large- 
scale manufacture, and with it the development of factories. 

Where, formerly, every workman had a variety of duties—creative 
in themselves—^there now developed a monotony of labor. Each man 
became only a single step in the process; a shifting from one factory 
to another began; names were supplemented by numbers, and the 
workman became thoroughly dependent upon the employer for his 
livelihood. 
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With this transition of labor and depersonalizing of industry began 
our economic unrest. This new phase of labor brought in its train 
new problems pressing for solution; insanitary factories, crowded 
houses, low wages, long hours, employment of women and young 
children, periods of industrial depression, and along with them a 
breakdown of customs, habits, and morals—a generid social dis¬ 
organization. 

Here began the tasks of social work much as we find them to-day. 
Formerly families had lived as a unit—lived, worked, and played 
together—^now the absence of the father or mother in the home 
destroyed the unity of the family life. Community life suffered dis¬ 
organization. Where, formerly, communities had grown up for 
centuries together, society now became more and more mobile; 
workers moved about from place to place. Under simpler conditions 
there had been a single moral code—^now a more complex group of 
people developed a new and more complex standard of ethics to 
which they must adjust themselves. 

Health problems developed tenfold—poorly constructed factories 
with inadequate provision for light and air, heat, moisture, and dust¬ 
laden atmosphere, occasioned a vast amount of sickness. The “ speed¬ 
ing up” of labor developed an early breaking down of mind and 
spirit; and so the social worker of the nineteenth century found 
herself faced with medical needs, the protection of health through 
sanitation, employment needs, provision for disability and old age, 
protection of children, education, and recreation. Society had broken 
loose from its age-old mooring—a new basis for social organization 
must be found. 

The development of social work parallels the early history of pro¬ 
fessional education in other fields. It has never been a static thing 
but a thing of devdopment and change based on the needs of civiliza¬ 
tion, following always the elemental steps, in the process of every 
modern science, beginning with investigation and proceeding to 
analysis and conclusion, applying them to a concrete situation, and, 
later, testing the results. 

In the field of medicine it is only within the last century that we 
find the transition from the apprentice system to that of academic 
training. Formerly medical students would go about with the older 
physicians observing treatment and aiding in the dispensing of 
medicine. Out of this grew medical schools conducted generally on 
a commercial basis, while this was followed by the development, 
as we have it to-day, of medical schools in connection with the uni¬ 
versities. In this last development most of the private medical 
schools either affiliated with the universities or went out of existence. 

And so it has been with social work. For years the care of the 
needy devolved upon the church and was performed for the most 
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part by those who had no specific training, and was more often the 
outlet of the community urge for service. 

The year 1898 marte the first appearance of systematic training, 
at which time a six-weeks’ course was arranged by the New York 
Charity Organization. In 1904 a full course was instituted with 
the scope of the work extended, and marked the beginning of the 
New York School of Social Work. Harvard University and Sim¬ 
mons College followed next. For years the social worker had 
received her training on the job, but with the establishment of 
schools of social work the apprentice system has declined and there 
are now 24 schools of professional social work, most of them in con¬ 
nection with our largest universities and colleges. Nearly all are 
postgraduate courses which base their professional training on the 
social sciences, such as biology, economics, government and political 
economy, psychology and sociology. The medical social worker in 
addition to her training in the social sciences must have training in 
medicine, while the psychiatric social worker must have both medi¬ 
cine and psychiatry. Only with this knowledge in hand can she 
appreciate the social significance of a diagnosis. In general, all 
courses include training in family case work, neighborhood and 
community work, social research, medical, and psychiatric work. 
While practically all have utilized the plan of specified periods of 
supervised field work^ there has been no line of demarcation between 
what might be considered clinic observation on the one hand and 
practice on the other. 

The old order has disappeared and with it the Lady BoimtifuL 
The motive has changed from one of philanthropy to one of public 
service; from an interesting diversion to a profession. The work 
has emerged as a specialized one equipped to correlate the interre¬ 
lated processes in all fields of social welfare. Because of this interre¬ 
lation one process is apt to involve any other process in the field 
before its completion. Often the hospital case requires economic 
social work; the economic failure may be the end result of a medical 
problem, or the family case worker may find her difficulties revolving 
about a psychopathic figure which has become the dynamic force in 
the household. It is this relationship of social processes that gives 
to us the essential unity of all social work. 

Medical social service is a “ development of modern medicine which 
has grown up to meet the need occasioned from the change of the 
faimily doctor to group medicine.” Its development came directly 
from the medical profession, and was stimulated by Dr. Charles 
Emerson and later by Dr. Richard Cabot, of Boston. In 1902 Doctor 
Emerson organized a group of medical students from Johns Hopkins 
for social training. Recognizing that effective medical training must 
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include an understanding of the background of the patient’s life, and 
some knowledge of their standards of living, he organized the first 
student board of the Charity Organization Society in Baltimore. 
One or two families were assigned to each student, and over a period 
of from weeks to even four years the student studied the relation 
between the man and his environment. It is from Spencer that we 
receive our concept of “life as a continuous adjustment of inner to 
outer relations.” Sociolc^ists began with the outermost of life’s 
relations—^namely, group relations of family to the community; 
p^chologists deal with man’s inner relations as they touch society, 
but the social worker must needs stand in the center of these adjust* 
ments as they touch man to man. 

In 1905 Doctor Cabot introduced the social worker into the hos¬ 
pital. In her he found a means for more accurate diagnosis and 
effective treatment, and since 1905 there have developed over 400 
social-service departments in connection with our civilian hospitals 
and dispensaries, functioning always as an integral part of the 
institution. 

Doctor Cabot has stated that “ in order to make the doctor’s work 
worth while to himself and the patient it must be done in coopera¬ 
tion with some one who has time and ability to appreciate the needs 
of the patient and to supervise the recommendations as laid down 
by the doctor, to follow up on the treatment so necessary with the 
departure of the patient from the hospital, to study home conditions 
and report on their part in causing or prolonging conditions, to help 
modify these conditions—^financial, mental, or moral—^which stand 
between the patient and recovery. This some one is the social 
worker.” 

In 1918 medical social work was introduced into the military 
service. Men were pouring into our Army and Navy hospitals from 
all sections of the country, and the service groups were faced with 
an immense task. The need for trained workers was immediate and 
great, but they were few in number, and even yet this number is 
relatively small. The Red Cross, with its network of over 3,500 
chapters throughout the country, was peculiarly adapted to the 
assumption of this work, and the medical social program has now 
become a primary function of Bed Cross. It began as a war measure, 
and since then the need has grown so obvious that at this time trained 
medical social workers are functioning in practically every Army and 
Navy hospital. Because of the rigidity of the military environment 
and the mass of legislation governing service men, social work in 
this field has become a specialized one. 

The work in the hospital falls into three divisions, each contingent 
upon the other: First, the social investigation; seccmdly, the hos¬ 
pital adjustment with its accompanying plan for rehabilitation where 
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necessary; and, thirdly, the institution of follow-up work at the 
time of the patient’s departure from the hospital. 

Considering first the social investigation: As an aid to diagnosis 
and to a more intelligent handling of the case, this can not be 
minimized. At one time we studied our patient from a cross section 
of his life, but have since come to recognize the need of a longitu¬ 
dinal section in order that we may properly interpret the clinical 
picture. It is often back in the community from which the man 
comes that we find the setting for his present reactions, which, step 
by step, have been developing. Our men are coming into our hos¬ 
pitals from all parts of the country, and their reasons for enlist¬ 
ment are many and varied. These reasons often color the patient’s 
military career, and at times are the basis for absence without leave, 
* desertion, or other types of conduct which prevent the patient from 
adjusting to the military routine. Often the military environment 
is the direct antithesis to any environment he should be in. If the 
doctor has in his hands a history of early truancy, shifting occupa¬ 
tional career, prolonged confiict with civil authorities, and an early 
military hospitalization for which he can find no reason, he is able 
to make an early diagnosis in many instances of unfitness for service. 
We recognize the military existence as being one which adapts itself 
in no sense to the individual; rather must the individual adjust to it. 
With a history of prolonged inability to adjust to a less rigid envi¬ 
ronment the doctor clearly recognizes the futility of endeavoring 
to adjust a patient to this, a more rigid one. First enlistments come 
to us with no past medical record. Not only for diagnostic purpc^es 
'but for the good of the service as well as the man it is important to 
have data relative to an early health history. Often obscure condi¬ 
tions in a remissive state are brought to light. This is particularly 
applicable to mental conditions, as illustrated in the following 
instances. 

0€ue A .—Patient was admitted to Letterman hospital from the PhlliKiine 
Department, at which place he had bera under observatimi becanae of bis inade¬ 
quate adaptation to the military environment. His record was one of continu¬ 
ous service since 1917. His Army record showed no serious military offenses, 
but was one of inadequacy. He had been returned to the States with a view 
of elimination under that section covering morons, psychopaths, and that group 
within the service who are unable to fit into military routine. 

The picture presented was one of an inadequate psychopath with a maiiced 
paranoid trend, which trend seemed to have developed on a basis of bis own 
inability to adjust to military life. No evidences of a psychosis were manifested. 
It was felt that be had successfully soldiered during the war period because of 
the high emotional tone which, in many instances, carried these inadequate tj-pes 
through. The routine and monotony of postwar service appeared to be one to 
which he cotf^d not adaut, and it was considered best for the good of the service 
and the man that he be discharged on a nonmedical discharge and returned to 
civil life. On reaching Letterman be was admitted to the (^n N. P. depart- 
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ment. where his condition remsined stntlonary for at least a month, dating 
whidi time a social Investigation was made in the man’s community. The 
social history brought out that in 1912 patient had, In response to definite para* 
nold delusions, killed his employer. He had been adjudged insane and com* 
mltted to a State hospital in Texas. After a five-year period of hospitalization, 
and what appeared to be a social recovery, he was paroled to the community 
and had immediately enlisted In the Army. In view Qf this history of a specific 
psychosis, patient was transferred to the closed N. P. department where, within 
two weeks, a recurrent p£Qrchotic episode was manifested. His inadequate 
reactions had been not those of psychopathic inferiority, as. had originally 
appeared, but were the residual of his former mental breakdown. The mild 
paranoid trend was an early manifestation of the recurrence of the underlying 
psychosis. He developed marked paranoid delusions and the entire clinical 
picture now changed to one closely resembling a true paranoia, which type 
mental case Is the most dangerous to be at large because, unlike the paranoid 
pnecox, they generally react to their delusions. From Letterman he was re* 
committed to the State hospital. Had It not been for the social history which 
showed a former mental breakdown followed by a remissive state, this man 
would have been discharged Into the community prior to the development of 
the recurrent attack. In a sense, the Army or Navy hospital is utilized as a 
clearing house for diagnosis and disposition rather than one of permanent 
hospitalization. Often the clinical picture does not demonstrate clearly a 
need for prolonged hospitalization and the military machine is set in motion 
for the man’s dlsdiarge into the community. It Is the social history that often 
gived the basis for prolonged hoq;)italizatlon. The social investigation In this 
instance changed the entire handling of the case, and protected both the 
patient and the community. 

Oa»e B .—^Patient was admitted to Letterman Hospital with a diagnosis of 
"Moron, low grade,” the diagnosis b^g based on patient’s reactions In his 
detachment. He'had been unable to carry out the simplest commands, could 
not learn his orders, and had no appreciation of responsibility when placed on 
guard. Patient had been under observation in Hawaiian Department for 
possibly a month prior to his admission to Letterman. He had been before the 
dlsdiarge board and returned to the States for nonmedical discharge for the 
good of the service. A transfer diagnosis is never a final one, and patient was 
referred to the social service department for a psychological rating. The 
phychologlcal test classified the man as a bigh-giude Imbecile; but because of a 
marked scattering and an occasional blocking, the results of the test were not 
considered sufficient to make a diagnosis of imbecility, and a social investigation 
was instituted. The report from the man’s community brought out that he was 
a high-school graduate and had completed one year in college He had left 
college suddenly, and worked for a time In an attorney’s office, but after an 
employment period of three months had disappeared, and the request for In¬ 
vestigation was the first contact his family had had since that time. The 
social history clearly established the fact that the present reaction was not one 
of low inherent mentality, but of an obscure mental condition which was un¬ 
questionably the cause for the cutting short of the c(filege career and the 
subsequent disappearance from his community. The onset of the psychosis was 
gradtial, no hallucinations or delusions were elicited, no introversion present. 
Other than facts illustrated by the social lilstory, there was no reason to su^)ect 
an underlying psychosis. Patient was detained at Letterman, developed a 
mild hebephrenic excitement, from which he shortly made a social recovery, 
following whldi he was returned to his community under the care of the local 
6711—28-^11 
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Bed Cross diapter, which is at this time acting as sapendsing agoit in the 
cern m nnity. Had the diagnosis of imbecility remained, patient would have 
been transferred to an institution for feeble-minded, as being nnable to care 
for himself. In this instance both the doctor and patient were saved from the 
embarrassment which would have attmided a diagnosis of this kind. The pa> 
tient is now being helped to adjust without the stigma which would have 
resulted frmn an institutional residence. 

The second field of work—^that of working with the patient in 
the hospital—^has numerous phases. The primary function is in aid¬ 
ing in the adjustment to the hospital routine, and obtaining the 
patient’s cooperation for a successful working out of the medical 
plan for treatment, and later the social plan. In many instances, 
because of the patient’s lowered tension, we find his interests cen¬ 
tered almost entirely in his own illness. Because of his physical 
condition, his perspective is lost, or is limited, and he fails to appre¬ 
ciate that the busy doctor can not give him his entire attention. He 
feels neglected and becomes dissatisfied with the hospital routine. 
Tfiis dissatisfaction may develop a depression which retards his re¬ 
covery, or a pugnacious attitude which brings him in conflict with 
his f^ow patients. 

Case 0 .—^Patient was admitted to this hospital from the Yetm'ans* Bureaa 
suffering from an otitis media. Contact was made following observation at 
Bed Cross House, where seclusiveness and Inability to fit in with the rest 
of the hospital group were noted. He alternated between periods of moodi¬ 
ness and those during which he wished to fight everyone. In card games or 
at the pool table he was generally an onlooker, seeming to express a real need, 
for companionship but nnable to find a common ground on which to meet 
the other men. The social history disclosed a criminal career dating from 
his postadolescent years, and a subsequent shifting occupational history. Tliis 
had been preceded by a history of truancy which appeared to have as its 
basis the ear condition which had resulted frcnn an attack of scarlet fever 
during childhood. Because of his inability to hear, he had been nnable to- 
keep up with his class, and an apparent neglect of lessons resulted in con¬ 
tinual punishment, patient finally resorting to truancy as an escape from his 
difficulties. Constant apprehension by the truant officer earned for him a. 
reputation of incorrigibility. Normally a sensitive personality, he concealed 
his physical handicap and no contact seems to have been made which would 
have aided him in establishing himself. Committment to a reformatory fol¬ 
lowed, and subsequent to the unsupervised period following parole, a shifting^ 
occupational career began. Unable to maintain employment, two prison sen¬ 
tences and one jail sentence followed, the first for theft of food and clothing. 
He enlisted during the World War, had no difficulty, and received an hcmor- 
able discharge. His physical condition has grown progressively worse. 13i» 
noises in his head distress him and at times he feels he is developing an 
abnormal mental state. Has developed almost a phobia regarding his ap¬ 
proaching operation, feeling sure that he will die under the anesthetic. His- 
emotlonal instability brings him into confiict on his ward regarding his detail 
and under the Impulse of these confilcts he prepares to leave the hospital, 
although his treatment is not yet completed and his condition only slightlx 
improved. At present, both mental and phsrsical condition is such that wem 
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be to attempt to return to civil life nnsnpervlsed he would in all probability 
shortly be In jail. His personality make-up is such that supervision is neces> 
sary to enable him to remain in the community. 

Bequest was made that he be assigned to the Red Cross house detail. He has 
responded to supervision, has assumed responsibility and attends to bis work 
in a more efScient manner than any detail we have had in the past two months, 
exercises considerable Initiative and is always pleasant and cooperative; has 
been given free access to all storerooms containing supplies and, although his 
entire criminal record is one of thievery, no evidences of these tendencies have 
been manifested. His emotional outbursts are less noticeable, and with the 
increasing feeling of being necessary he is finding his place in our hoq>ital 
community. 

His operation will shortly take place, and at the time of his discharge an 
effort will be made to find employment in a supervised environment. It is 
recognized that no constructive work can be done at this late day; he can not 
be made an asset in the community, but at least we can endeavor to adjust him 
to an environment in which he will not become a liability. 

Surgical cases permanently handicapped can be started on voca¬ 
tional courses under State rehabilitation. While in the protected 
environment of the hospital, the cripple in this way can be given 
something to hold to at the time of his return to his community. 

In other cases the social service department acts as the liaison 
between the home and the man, and is in a strategic position to adjust 
financial or medical difiiculties in the home, which harass the patient 
and which often result in desertions or an absence without leave. 
Very often families contact the man relative to medical or economic 
problems which have arisen in the home and he is faced with the 
responsibility of endeavoring to make a decision for tiie family. He 
is tom between his duty to his family and his organization. With 
the local Red Cross called in by the hospital worker to handle the 
difficulty, generally the situation can be satisfactorily adjusted and a 
possible desertion prevented. 

Recreation both active and passive is another phase in the hospital 
adjustment, and is instituted always with the view to providing an 
outlet for the play instinct, and in building up and maintaining the 
morale of the patient. 

Claims work is maintained and pensions are filed for all patients 
medically surveyed. Instructions as to procedure are given, or in 
many instances the man is referred to his local Red Cross in order 
that any difficulties which may arise in connection with his claim 
may be handled by someone familiar with the pension procedure. 

The third division of the work is that of follow-up. Without this 
continuity of treatment, both medical and social, often months of 
medical care are lost. Diabetics, cardiacs, T. B’s, surgical and men¬ 
tal cases, are the outstanding group for whom this work is so neces¬ 
sary. Away from the supervised routine of the hospital, the patient 
is apt to drift away from diet or rest as prescribed by the physician. 
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An orthopedic case may not be economically situated to equip himself 
with necessary braces—or be starving himself to provide th^n; 
cardiacs and T. B’s recommended for light work become discouraged 
in their search for employment. This finding of so-called light work 
is one of the gravest problems facing the social worker. -The demand 
far exceeds the supply. Often the physically handicapped individual 
is refused at the start. Labor has no room for those not able to com¬ 
pete on equal terms. Again work is given up because it offers lower 
wages than those earned before the illness. Economic plans are 
worked out for those requiring continual rest. Red Cross, T. B., and 
Public Health nurses are called in to supervise and to report back to 
the hospital in order that the doctor and worker may realize the 
progress of the patient. With this supervision recurrent conditions 
are often prevented. 

C(ue D .—^In the case of " D,” patient was admitted to hospital sofloing from 
a psydiosls manifested by a mild introversion, slight affect, and voUti<mal de¬ 
terioration and occasional hallucinatory exi>eriences, accompanied by a sli^t 
persecutory trend. The social history was extremely interesting from the 
standpoint of mechanistic psychology. Family history negative for specific 
conditions, although it seemed significant that numerous members of the family 
were subject to malignant diseases which might possibly have endowed our 
patient with a defective constitution. The family had no understanding of the 
personality make-up of the patient. School record was normal, patient’s dilB- 
cnlties beginning during adolescence, at which time the father died and the 
entire responsibility of the managing of a farm of several hundred acres was 
placed on the patient, who had at all times reacted considerably to the farm 
environment and felt constantly a sense of futility in the monotonous daily 
grind of farm labor. The other members of the family had left home and were 
successfully employed in the city. Patient described at some length the l(meli- 
ness of the farm existence, the lack of recreation, and the striving on his part 
to break away from the environment and equip himself to fill a more jfieasant 
and remunerative occupation. 

The strain of the responsibility resulted in a loss of interest and effwt to 
make a success of the farm management. He again oideavored to persuade his 
brothers to relieve him of the responsibility, but with no success, and because 
of the intense fear of an older brother was forced to remain on the farm. After 
several futile efforts to get assistance in obtaining a vocational education be 
left and tried to make his way unassisted in the city. Patient had always been 
Interested in mechanics and attempted to apprentice himself in his brother’s 
garage. He met with no success, but was forced by bis older brother into act¬ 
ing as runner-up in bootlegging, which his brother was conducting in conJuncti<m 
with bis garage. In the transporting of liquor from one State to another the 
brother made use of the patient as driver, feeling that his youth would be a 
certain protection. W'bile transporting liquor on one occasion imtient became 
involved with a group of Italians, also engaged in bootlegging, and narrowly 
escaped apprehension by the civil authorities. This experience made him 
realize the danger of his present situation and the fear which developed resulted 
in bis running away and enlisting. Already a potential mental case, patient 
was unable to cope with the military envinmment, whidi resulted in a specific 
mental condition developing. Patient’s reactions were at all times mild and his 
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hallucinatory experiences woe colored by the early responslUUtles idaced op 
him and his later association In bootlegging. The persecutory ddnslons relatiTe 
to his being pursued and harassed by the “ black hand ” had origin in the boot¬ 
legging episode with the Italians, which had preceded his entry into the Army. 

During the period of hospitalization he developed a fair degree of In^ht At 
the time of his discharge a- slight dissociation still remained, accompanied by a 
resldnal of affect deterioration, showing that the social recovery was not com¬ 
plete. He returned to his community feeling apart from the family because of 
their lack of interest In his early welfare, and still in fear of the older brother. 

The mildness of the patient’s reactions and the situation to which he was 
retitmlng made follow-up on this man vital to his future welfare. The case 
was referred to the local Red Cross chapter who had made the original 
investigation, accompanied by a detailed psychiatric history bringing out the 
patient’s reaction pattern and the dangers which would ensue should he 
return to his former mode of living. The chapter made an excellent contact and 
the man’s confidence has been gained and on two occasions be has been tided 
over situations which in all probability would have precipitated another break. 
His health and employment have been supervised, medical care has been given 
when he was found alone and without proper treatment. He was removed from 
work which was undesirable and placed in mechanical work, which provided 
an outlet for his normal interests rather than the thwarting of his personality, 
and where he is now finding a natural expression of himself. Without the 
possibility of intelligent supervision in the community to aid this mentally Ill 
individual in his adjustments, prolonged hospitalization would have been neces¬ 
sary until a more complete social recovery could have been made. 

To prognosticate means to indicate the course and termination 
of a disease. Without controls how can the physician intelligently 
chart and guide his patient through the complexity of social condi¬ 
tions, which, everchanging, like the ebb and flow of the tides, carries 
the patient first here and now there ? Let him place the social worker 
at the helm to act as his control and, as the patient leaves the safe 
harbor of hospital life, her strategic position enables her to adjust 
the social conditions which influence the medical ones. 

And so has social work evolved with civilization, based always on 
the needs as they arose. If we can look understandingly through 
the colored events of our patient’s life, we find in our hands the many 
ends of a twisted scheme of things, and we may view our patient 
in terms of mechanism rather than diagnosis, and so attempt at least 
a partial readjustment. 


COHHEiriS OP A VISITOS 

By Blanches P. Webb, R. N., Director Visiting Norse Society of The King’s Daughters 

For many years I have lived across the river from the United 
States Naval Hospital in Portsmouth, Ya. As a child the grounds 
presented a marvelous place for picnics, and as an older woman a 
very lovely place to show visitors. In later years, as a nurse, I 
knew a hospital was there and nurses. I had even heard a few 
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years ago of a training school of some sort for sailors, a school 
which taught them how to care for sick and wounded on battle¬ 
ships. What its standards were, what its equipment or facilities, 
I had no idea. 

In November, 1026 , Miss Clara D. Noyes, .director, American Bed 
Gross Nursing Service, came down from Washington to talk before 
a nurses’ meeting and to pay me a visit. As soon as she arrived 
she asked me if I knew any of the Navy Nurses. 1 said no, that it 
had never happened that we were thrown together professionally 
and that I knew no one then on duty in the naval hospital. She 
then told me of several she knew who were stationed on the reserva¬ 
tion and of the interesting things they were doing. So I felt a keen 
desire to know more about their work and to know them personally. 
I invited one or two to come to a tea I was giving for Miss Noyes. 
In return I was invited to attend the graduating exercises of a 
class from the Pharmacist’s Mates’ School. On a sunny morning 
in November we gathered on a porch in the naval hospital grounds; 
nurses in outdoor uniform, officers in brass buttons, epaulets, sword, 
etc., were standing on the porch, which was the reviewing stand. 
From a distance came the sounds of gay music and we were told 
that the school had its own band. As the music grew nearer and 
nearer long lines of student corps men in spotless duck, led by the 
color bearers proudly carying “ Old Glory ” and the school flag, 
passed in review. A lovely spectacle this I After the review the 
student body and the graduating class “ fell in ” before the review¬ 
ing stand. The commanding officer addressed them, taking as his 
topic “Loyalty, Courtesy, Promptness,” and as he presented the 
certificates, gave to each man a few words of personal commenda¬ 
tion and encouragement. As I saw these men step out so eagerly to 
receive their certificates, so snappily salute when accepting them, 
and so cheerily march off to pack their bags and hammocks pre¬ 
paratory to their journey to the several naval hospitals where their 
training was to be continued, I just then began to visualize the 
plan of organization of the Pharmacist’s Mates’ School and the 
Hospital Corps of the Naty. 

Following the graduating exercises the real working plan of the 
school was explained to us as we were escorted to the barracks where 
the students live, to the recreation and the study halls, and to the 
many classrooms. I have been in many educational departments in 
many training schools, but seldom have I seen such full equipment, 
or Ijetter organized teaching department. Laboratory after labora¬ 
tory ! The nursing laboratory with two model wards of 12 beds 
each, and two large, airy class rooms, all of which are equipped with 
manikins, treatment trays, charts, ample blackboard space, sterili- 
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zers; in fact, everything that is needed in demonstrating the treat¬ 
ment and nursing care for the welfare and the comfort of the sick. 
The dietetic laboratory is a joy to behold, equipped with all modem 
appliances and so arranged that each student has his own complete 
unit, and 20 students may carry on their practical work and experi¬ 
ments at the same time. From the nursing and dietetic departments 
we were taken to the departments of pharmacy, materia medica and 
metrology, anatomy and physiology, bacteriology, first-aid and 
minor surgery and bandaging, hygiene and sanitation, and the chemi¬ 
cal laboratory. Every department was well organized and equally 
well equipped for its own particular needs. 

Visiting the hospital we found the work of the student corps men 
there well planned under the direction of an educational head. A 
chief nurse who previously had been on duty in the school was re¬ 
sponsible for the nursing instruction and the “ follow-up ” work in 
the hospital. Instruction in dietetics is likewise carried on by a 
qualified dietetian. The medical officers, chief pharmacists, and 
chief pharmacist’s mates play an important rdle in the education of 
these young men both before and after they leave the school. 

Months later occurred “ Naval Week ” in Norfolk. The fleet lay 
at anchor. I was asked by the Norfolk Chamber of Commerce to 
take charge of organizing and managing a first-aid station. The 
Norfolk nurses were all busy and I needed help, so appealed to our 
very good friend the commanding officer of the naval hospital for 
assistance, which was graciously given. He sent complete equipment 
across the river to Norfolk and arranged to have two senior corps 
men sent to me from the school each day. I had the pleasure of 
taking these young men with me for limch each day to the Visiting 
Nurses Association, where the other members of my staff, as well as 
myself, were greatly impressed with their personalities. They were 
men well equipped with high ideals and well educated for the kind 
of service they were to perform. 

Last year, when the Graduate Nurses Association of Virginia met 
in Norfolk, part of our program was a morning at the Pharmacist’s 
Mate’s School and a visit to the naval hospital. The nurses from 
all over the State, and elsewhere, were taken through the labora¬ 
tories, observed demonstrations and equipment, saw the students 
drill and march. Many were the expressions of wonder, admiration, 
and even envy, for few hospital training schools could show such 
equipment. The remaining moments of this delightful and interest¬ 
ing morning were spent in the school auditorium, where a program 
of music by the school orchestra and addresses by well-known nurs¬ 
ing leaders and others was enjoyed by the visiting nurses and the 
student group and school faculty. 
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I shall always, with great pride, escort to the hospital reservation 
visitors to this port, and with great delight ^ow them what is being 
accomplished in one small place by members of the Hospital Corps, 
assisted and supported by members of the Medical and the Navy 
Nurse Corps. 


A TOTS OF DTTT IS GTAK AHl) THS PHILZFPnrES 
By SOI S. Daosib, Chief None, United Statee Navy 
Guah 

It seems to be a common thing in the Navy, when one has orders 
for Guam, to make it an occasion for sympathy and to shower all 
sorts of advice and information upon the victim; but worse than all 
this is the profusion of tales about former experiences of others. 
And when one arrives in Guam he finds that his fellow men also 
have been victims of absurd and foolish advice and suggestions. 

The tales of centipedes, lizards, rats, scorpions, spiders, mosquitoes, 
flies, and ants do not prove to be nearly so bad as they sound, and 
the bite or sting of these vicious-sounding animals contains no poison. 

As there is a splendid Navy commissary store there as well as 
several other stores, there is no need to stock up with a year’s sup¬ 
ply of the routine necessities. If I were to have duty in Guam 
again, my preparation for going would be very simple. I would 
have a good supply of shoes, both old and new, some of leather and 
some of canvas, one or two good hats, and a number of light dresses. 
It is always well to take dress patterns of washable material to be 
made up there. The extensive shopping that so many do is unneces¬ 
sary, for much that one buys in the States is apt to prove impracti¬ 
cable and is often too perishable for use in a place like Guam. 

After your transport leaves and you begin your tour of duty, a 
very pec^iar feeling comes over you. You realize that you are there, 
isolated from the rest of the world with no transportation to or from 
the island and no means of getting or sending maiL There will be a 
vague, indefinite schedule, possibly a ship two or three months hence. 
Then there is the feeling of surprise that Uncle Sam should seem to 
neglect some of his children in this way. But after two or three 
mails you begin to drift into the fact of such long intervals, and if 
^ere is no real intimate bad news in your mail, you become more 
calm about opening it. It is hard to describe that feeling, happy 
over the mail and hearing from home and yet that awful suspense 
bordering on fear, until you can skim through it and know that all is 
well with the folks so many months away. Mail comes in such quan¬ 
tities one can never digest it all; tvnce during my year in Guam the 
mail brought me my weekly subscriptions in numbers of 12. But aside 
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from this one phase, this lack of contact with the rest of the world, 
<Hie can make a year in Guam very pleasant and interesting if (me 
wishes to and will make an effort to do one’s part. 

One of the first things to learn is that theaters, hotels, caf4s, daily 
newspapers, and short trips here and there are not the only forms of 
recreation. For most of the people in Guam, swimming takes 
precedence over other forms of recreation, and both daylight and 
moonlight afford a wonderful opportunity for this pastime. Guam 
is very beautiful and, though tropical, there is not the extreme heat 
of the other tropical stations. One finds the weather comfortable and 
outdoor life in any form is very enjoyable. On hikes, there need be 
no fear of poisonous animals or vegetation, and rare and beautiful 
things in nature may be found. When wal^g about the island one 
sees the simple, humble, primitive life of the native and always finds 
him friendly, kind, generous, and respectful. The natives are always 
ready to demonstrate their love for Americans. 

The sea life is extremely interesting for those who enjoy it. The 
<K>ral that lives and grows there forms a reef around the island and 
is full of unusual explorations. Wonderful colorings may be seen 
in this sea life. There are shells and formations that are different 
from anything one has experienced before. 

A^gana is the main and only large city of Guam. Here moat of the 
activities center. Besides the daily movies and the open-air band 
concerts which are held every evening in the historical Plaza, there is 
a social community life of dinners, bridge, and dancing. The Plaza 
is an open square completely surrounded by several rows of very (fid, 
stately tall palms. Near one edge is the band stand and a small grand 
stand. The people congregate among the palms around the Plaza 
to witness all functions of the island, which may be naval or school 
athletic tournaments or games, holiday contests, or celebrations. 

Around this plaza and facing it are buildings used for residences 
or to hoiise the activities of the station. Some of these are the old 
Spanish buildings. One, called the Palace, is used as the governor’s 
residence and another, the Cathedral, is the marine colonel’s quarters. 
What was once the jail is an old Spanish building used for the pay 
<^oe and for the school board office. Then there are the buildings 
which have been erected since the Spanish days, as the hospital, the 
bank, and Dom Hall, a building used for all indoor naval functions 
and for daily movies. 

The duty in Guam was a new experience. One part of the hospital, 
(hlled Sifeana, is for private patients who can pay a small sum. The 
rest of the hospital is open to anyone living in Guam, and the service 
is free. One ward is all that is required for the men of the Navy 
and Marine Corps. The natives have great confidence in the doctors 
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and are very responsive and willing to cooperate in any way that the 
doctors advise or suggest. Surgery may be entirely beyond their 
comprehension, nevertheless they consent readily when it is rec<xn- 
mended. The native girls come to the hospital for training and, 
when they graduate, they go back to their homes with a few funda¬ 
mentals of sanitation and a knowledge of elementary nursing. 

Thb Phiuppinbs 

The year in the Philippines is a decided contrast to the one spent 
in Guam. The actual duty in the hospital is not different from that 
in uiy naval hospital in the United States except that there are no 
veterans. One’s time off duty, however, is a distinct experience. 

Manila is an old and interesting city. A great part of it gives 
evidence of Spanish origin and influence, while other parts are 
oriental or native and still other parts American. It is a historical 
city and one can find much of interest in the “ Walled City,” as it is 
called, with its many old churches and Spanish relics and ruins. It 
is not unusual to see a traffic jam here as in other cities, and pedes¬ 
trians, bull and carabao carts, carromatas, automobiles, and, finally, 
an excitable native policeman will often bring one about Night life 
is found here for those who really enjoy it or for those who wish to 
be a spectator occasionally. There are the caf4s and cabarets and, at 
any time, one may see strange and new sights. The Philippines are 
not under the prohibition law and there seems to be a tendency with 
some people to make the most of their time away from this law. 
Also, no matter how much one feels that he knows about life, he will 
learn more out there. 

I did not have the good fortune to see and to form impressions of 
the non-Christian natives, the Moros of the southern islands, but the 
Igorotes of the mountain Provinces proved to be exceedingly unique 
and pleasant. They do not like to be called Filipinos. The moun¬ 
tain people are energetic and sincere, and intelligent enough to 
appreciate the guardianship of the United States. Their picturesque 
villages and their humble life may seem very primitive but they 
are a race willing to work and earn what comes to them. 

Baguio is the mountain resort for the Americans. It is there 
that one sees the characteristics of the mountain people. Their 
marl^ets on Sunday are unique and worth the trip to see. But it is 
never for that alone that one need go, for the magnificent mountain 
scenery as you wind up the trail to that high elevation, and the 
glimpse of native life, finally to find yourself among thousands of 
beautiful pines, with the long stretches of well-kept lawns and gar¬ 
dens of Camp John Hay, is a trip that will live in one’s memory. 

Many have asked me whether the duty at Guam or the Philippines 
was the more pleasant. That is a hard question to answer, for the 
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duty and life at the two stations is so different. I enjoyed them 
both, and am happy for memories of the experiences I had there. 
While on duty at Ganacao I took leave to visit China and Japan. 
My trip to these countries was such an interesting change to break 
the tropical duty that perhaps others will enjoy a brief description 
of it. 

China and Japan 

We took passage on a German ship, one of the Hamburg-Amerika 
Line. We boarded the ship at Manila and remained on the same 
ship until her return to Manila, a trip of 41 days. 

The first interesting experience was meeting with our fellow 
passengers. There were many nationalities represented, but we were 
particularly interested in our contact with the Germans. We became 
acquainted with the ship’s officers and their friends, which gave us 
an opportunity to learn first-hand viewpoints and ideas. 

We would discuss and compare our experiences of war days. 
Grewsome and harrowing details, episodes that were awful or im¬ 
pressive were related, and these seemed all in a lifetime 10 years ago, 
when our whole motive seemed to be to kill each other. One man 
said “ It was not that we wanted to kill you but our country needed 
us.” There never seemed to be one suggestion of bitterness for all 
the hardships and suffering and for the loss of everything which 
meant the comforts of retirement. We met many old men, now 
working for daily wages, who had given all their wealth for war 
loans yet seemed contented because they had served their country. 
From the younger men, men who were too young to be soldiers in 
the days of war, we heard minute details of their home life during 
the war. They told us about living on turnips. Their soup, their 
cereal, their jam, and even their coffee was made out of turnips. 
These grow with practically no care, and in rocky and poor soil 
where nothing else would grow. 

Hong Kong was our first stop and we saw it again for one day on 
our return trip. It is reaUy the beauty spot of China, if one can 
call it China, for it is really British soil. The approach and the 
harbor are most impressive. The mountains rise directly out of the 
water and make an irregular shore line all around with the city 
at the base of one and magnificent residences at all elevations above 
it. From the ship at night, it is like a huge Christmas tree. 

There are some beautiful trips around Hong Kong. The first one, 
perhaps, is the “ Peak,” from which one gets an awe-inspiring view. 
Going up to the Peak, one passes through a very interesting military 
post. On the other side of the island, from the porch of Bepulse 
Hotel, overlooking Repulse Bay into the distance beyond, is a view 
that is not easily forgotten. The gardens are terraced from the 
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hotel to the water’s edge, and we saw it when the poinsrttias were 
at their best. One can find good shopping in Hong Kong. Perhaps 
the bargains may not be quite so good here for certain things as in 
other parts of China, but in ivory and shawls one finds the best selec¬ 
tion with very good prices. 

Shanghai comes to my mind as the city of dirt, filth, poverty, and 
suffering. When I saw the photoplay “The Volga Boatman” with 
aU those depressing scenes, human beings imdergoing beast labor 
hardships, 1 could not believe that I should ever see it in real life. 
In the country behind Shanghai we saw teams of 15 and 20 human 
beings in harness pulling big boats along the canal. But, unlike the 
famous show, there was no music of the “Boatman’s Song” to help 
draw the heavy burden. Unlike the play, also, we saw more women 
and half-grown children than men in the harness. 

As we rode back to town along the Rubicon we saw unbelievable 
human existence, conditions that one could hardly comprehend unless 
one saw them. From our ship we saw much of the life of the 
thousands of families living in houseboats. We saw them scramUe 
for every particle of garbage from the steamers. Mere children 
would take their stand to manipulate the sampans and they would 
greedily devour the refuse out of the dirty water. We saw tiny chil¬ 
dren at play on the house boats; some were tied with a line, others 
were not, the precaution taken that the boys would not fall overboard. 

In our eagerness and plans to see Peking we thought little about 
Tientsin. We stopped there en route, but after a little sight-seeing 
we hurried on to Peking. Our impressions of Taku and Tanku, 
where we left the ship for the railway, will always be most vivid to 
us. One can never forget the bitter cold wind from the north that 
told that Siberia was near. All along the banks were groups of mud 
houses, the size and shape of the igloo in Alaska. These were the 
homes of the Chinese of that part of the country. Later, when on 
the train, all the way from Tientsin to Peking we saw scattered 
throughout the country many, very many, of the same shaped 
mounds, only much smaller and no openings in them. “When we 
put them below they don’t need big houses,” was the way it was 
explained to us. 

Peking is real China, with its stolid, stoic, heedless indifference, 
with all its dirt, filth, and congestion, yet so ancient and historical. 
All Peking is picturesque, and it is so proud of its summer palace, 
its winter palace, its temple of heaven, its bell and drum towers, 
its observatory and museums, and many sacred temples and 
Buddhas, all evidence of glorious history, yet all falling into decay 
and ruin. When one sees and realizes the spirit of Peking one won¬ 
ders if the foreigner will ever touch or change any phase of it. Their 
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ancient superstitions and practices are so different from ours and 
so indelibly inborn. 

We were fortunate to be able to witness one of their religious 
services in the Lama -Temple. It would be extremely difficult to 
describe it, one must see it to comprehend it, but the impression it 
left with me is that there must be faith beneath such prayer and 
demonstration. At the entrance to this temple was the largest num¬ 
ber of beggars we had to contend with at any one time in China. 
Everywhere one is followed by some, but at this temple they were 
in such numbers it was difficult for the guide to get through the 
court in front of the temple. He cautioned us not to give anything, 
for any encouragement would completely stop further progress 
through the crowd. 

The famous old Wagon-Lits Hotel was far better than expecta¬ 
tions; the shops were everything one could desire, and our sight¬ 
seeing most successful and satisfactory. I brought away with me 
not only pleasant memories of Peking but also a very pretty picture 
of our last sunset. We were returning -from a trip to the western 
hills, the coloring in the sky was glorious, and on the edge of a anall 
pond among some trees and reflected in the water was a group of 
camels as they rested on their homeward journey, after a long day 
to the markets of Peking. 

From Peking we had to go to Chinwangtao to join our ship. 
We could not get a berth, so we started at 8 p. m. for an all-night 
trip, sitting up in what they called a ‘‘first-class” car. It was the 
dining car, but not what we think of as a dining car or a parlor car. 
The porter from the hotel saw that we were settled and explained 
about Chinese travel and trains. After he left us we looked around 
and discovered that we were starting out on an all-night ride in 
a crowded car and not one white man or another woman in all that 
crowd. About every two hours they would come around to look at 
tickets; this ticket party always consisted of seven men, two of whom 
would be soldiers with guns and bayonets. 

It was too cold and drafty to relax or sleep in our seats, nor did 
many of our fellow passengers sleep. It seemed they must have be«i 
men of wealth, for they wore many garments of beautiful heavy silk, 
some lined with fur. They seemed to buy little or no food from the 
train supply, but at the frequent stops they would buy fat roasted 
brown Peking ducks, pull them apart and eat them with real relish. 
They ate them without anything else in the food and drink line. 

We arrived at Chinwangtao in a snowstorm, and no sightseeing 
could delay our haste to thaw ourselves out in the steam heat of our 
ship. After a day there we started for Dairen, our first Japanese 
port. 
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We found this section of the country interesting; its conunercial 
size and importance was a revelation, and its history in the Busso- 
Japanese War made Port Arthur particularly attractive. We saw 
a great deal of Japanese military life there. It was there also, in the 
Chinese city, that we saw the first small girls with bound feet. 
Everywhere we had seen women struggle under that dreadful handi¬ 
cap, and 1 was almost ready to think it was true that it was not done 
any more, but the European people living out there told us it was still 
being done, especially in districts inland or away from the commercial 
ports. 

Tsingtao was our next port, a city in China built by Germans. 
There must have been thrift and prosperity when it belonged to 
Germany. It is still a beautiful city, beautifully situated and well 
laid out, with good, substantial houses and buildings. But already 
all this is showing heedless neglect of a different civilization, for ap¬ 
parently the Chinese do not want our western comforts and modes of 
living. We saw it when it was celebrating some anniversary of the 
return of the city to China, typical oriental festivities in a city built 
by western civilization. 

We were in Kobe long enough to be able to see Old Japan ” in 
trips to Kyoto, the city that was the capital of Japan for over a 
thousand years, and Nara, the ancient sacred city. 

Kyoto is to be remembered not only as an excellent topping place 
for real Japanese antiques and arts, but also as a city full of history 
and relics. One can see many shrines and temples, famous in the 
tradition and history of Japan, which will be remembered because of 
their settings, grandeur, and architecture. Kyoto takes pride in pre¬ 
serving the old regime of things in spite of the changes sweeping over 
the country by modem progress. 

Beal beauty is found in Nara. It is fairylike in its settings for 
sacred shrines and temples in gardens on wooded hills and groves. 
The first shrine we were to visit took us along a path through a park 
where about 800 deer roamed and wandered about. They would 
come up to us in our rickshaws in a most friendly manner and beg 
for a little petting or a tidbit to eat. Some ancient diety in Japanese 
legends made a perilous journey on the back of a deer, and for this 
reason the shrine has continued to keep deer. Feeding them wins 
the same favor from this god as would an offering at the temple. 
As this same path curves and winds up a small hill, it becomes more 
and more shaded by very old spreading trees and is bordered by 
lanterns, most of them of stone, some of brass, many thousands of 
them of all shapes and sizes. At the end of this path, and amidst 
many more lanterns, is the shrine. In one corner a group of maidens 
clad in elaborate white and red vestments danced an ancient religious 
dance for us. 
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One can not go into the detail of all the beautiful and interesting 
sights of Nara, but one other must be mentioned, that is the Daibutsu 
of Todaiji. The age, size, and art of this piece of work is stupendous. 
It is the largest image in Japan; it weighs about 450 tons and was 
made in 749 A. D. Some of the pieces, as the lanterns around it, are 
considered the finest pieces of bronze work in the world. 

What one sees of Japan in these cities or from the trains coming 
and going makes one think of picture books and fairy tales. Every¬ 
thing is artistic and beautiful, the hills are terraced and cultivated. 
Everywhere the homes and fields are neat and weU kept. As a 
country Japan is perhaps more beautiful than I anticipated. 

In spite of all this artistic beauty of Japan, China, with all its 
filth and congestion and poverty, will hold one to a much greater 
degree. Her people and her history have a deeper fascination, her 
problems, sufferings, and struggles grip one’s heart with lasting 
impressions. One can not see all this in China and forget it as soon 
as one leaves, and no one can think about China and not be thankful 
that America is his home. 
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BSVinOV OT THE ANHUAL PSTSICAL XZAmVATXOE BSPOBT FORK 

The blank for reporting the annual physical examination has been 
carefully revised. It was so designed as to accompliidi several di»- 
tinct purposes and in many instances deviations from the ideal were 
necessary to effect a compromise among the several specifications 
laid down for the revised form. The most important was to incor¬ 
porate an automatic coding system in conformity with the statistical 
code in use for other purposes in the bureau. Heretofore all coding had 
to be done by reading each individual report, attempting to evaluate 
answers, which too frequently were ambiguous or doubtful, and 
writing in pencil the proper code numbers, many of which had to be 
looked up. This is obviated in the revised form by (1) having 
printed with a code number every defect which has been recorded 
fifteen or more times a year during the last two years; (2) by having 
printed a diagram of ranks and corps with code numbers; and (8) 
by having printed a diagram for recording blood pressure in such a 
way that readings will be automatically grouped and appear under 
proper code numbers. By punching these code numbers on a statis¬ 
tical machine the card illustrated in Figure 1 is completed, so that it 
becomes punched as shown. Such cards are then run through sorting 
machines which sort and count them. 

A corollary of the first specification was the absolute necessity of 
elimination of ambiguity by sharp demarcation of answers. The 
questions as framed are by no means the best possible and they are 
not intended to interfere with the examiner and his methods, but for 
the sake of statistical study he must interpret his findings and report 
them in a common language. Synonyms with slightly different 
shades of meaning vitiate statistics. All measurements and figures 
must be whole numbers because fractions not be punched on 
statistical cards and it is easier for the examiner to estimate to the 
nearest whole number than it is for another person on the basis of 
recorded data. 

The specification next in importance was to reduce the necessary 
•typewriting and clerical work at the source to a minimum. To this 
end sufficient descriptive terms were printed to enable the examiner 
to choose one that applies and check it. Of course everything could 
6m—28-^12 967 
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not be printed, and it was attempted to strike a happy medium and 
relieve the examiner from the necessity of writing routine repetitions. 
Where the printed terms are inadequate the examiner will use his 
own words. Words that do not apply should be ignored; no mark 
of any kind is needed to indicate the fact. However, each question 
must be checked so as to indicate normality or abnormality. A ques¬ 
tion not answered one way or another implies that it has been over¬ 
looked and is of no value. 

Another ^ecification was to eliminate sending letters to medical 
officers calling to their attention defects found. A board of medical 
officers made a recommendation, the report was sent to the bureau, 
and at times everything was held in abeyance pending action of the 
bureau in the case. What happened? Thousands of these forms 
reached the bureau and that particular form was not read until 
months later. Did or did not the medical officer having custody of 
the health record serve on that board? Did he know the recommen¬ 
dations of the board? A letter had to be written him. In the 
revised form all this confusion and guesswork was to be eliminated. 
The medical officer having custody of the health record was desig¬ 
nated in the revised form to forward the report after reading it and 
subscribing to a statement that he was responsible for initiating 
action—be it hospitalization, request for survey, or otherwise. 

A further specification was to group the questions so that all 
information obtainable and examination possible while the person 
was fully dressed should be completed before requesting him to strip. 

The form was to replace all or as many of the various blanks 
used for reporting physical examinations as possible. With the ex¬ 
ception of the form used for aviation examinations, it probably will 
later replace aljl others. Annual examinations of aviators will have 
to be reported on both forms. The new form for annual physical 
examination can be completed by the clerical assistant at the same 
time as the aviation blank while the examiner carries out a single 
examination. This apparent duplication of effort can not be avoided 
unless all aviators are dropped from statistical studies. The latter 
alternative is not desirable, in view of the fact that the human ele¬ 
ment is still the weakest link in aviation. 

Additional specifications dealing with size of paper, single or 
double sheet^ size when folded, economical cut from stock sheets, 
etc., are of no .interest to the medical man except in so far as they 
serve to indicate limitations. 

Experience has demonstrated that a layman can not write a medi¬ 
cal history of his case. It is not necessary to stress the importance 
of personal medical history to medical men. A good history, of 
value in detecting incipient disease, of value in applying principles 
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of preventive medicine, of value in understanding the patient, can> 
only be obtained by one trained in medical science. The medicaJL 
history, therefore, will in the future be obtained by a medical officer,, 
who is supplied with a form which can be easily checked as he inter¬ 
views the officer concerned. Again the form is designed to reduce 
writing to a minimum and carries code numbers for certain data. 


SCIATICA 

The Hunterian oration was delivered February 27, 1928, by An¬ 
thony Foiling, M. D., F. B. C. P., who chose for his subject 

Sciatica: Its varieties and treatment.” The oration was publi^ed 
in The British Medical Journal, March 10,1928. 

Sciatica may seem a peculiar subject for a Hunterian oration, but 
Foiling says: 

I make no apology for the choice of my subject for this oration, trite thongb 
It may at first sight appear. The aggregate of suffering and of disability In 
the shape of work and wages lost through this common disorder is sufficient 
excuse for any attempt to clarify Its causes or rationalize its treatment 

“ Sciatica,” to the lay mind, means any pain about the hip, buttock,, 
leg, or lumbar spine, no matter what its cause may be. To the phy¬ 
sician it should mean pain in the distribution of the sciatic nerve 
and noUiing more. It should not be thought of as a disease entity 
but only as a symptom. 

For purposes of convenience the author divides sciatica into two 
types, (1) a secondary or symptomatic sciatic and (2) a primary or 
essential sciatica, but he admits that there is probably no such 
condition as the latter, all sciatica being due to some pressure 
somewhere. 

Secondary sciaticas may be due to tumors of the rectum or pelvic 
organs, growths of the bones of the pelvis or vertebral column, 
disease of the hip joint, sacro-iliac joint, or of the lumbar vertebrae 
disease of the nerve roots of the cauda equina (^philis or tumor) f 
old injuries and diseases of the spinal cord (tabes). Osteoarthritis is 
frequently overlooked. 

The presence of any of the following signs or symptoms makes 
doubtful the primary nature of the sciatica: 

(1) The distribution of the pain in any of the following areas: (a) The 
anterlor aspect of the thigh; (b) the perineum, groin, or genital organs; (c> 
the abdomen or abdominal wall. 

(2) A motor paralysis of the leg or thigh or even a droroed foot. 

(8) Loss of the knee jerk. 

(4) Any marked muscular atrophy. 


Digitized by 


Gougle 


Original frem | 

UNIVERSITY OF MICHIGAN: 



:N«.4 notes and COMMENTS 961 

(5) The presence of tbe reaction of degeneration In any of tlie muscles show* 
ilng slight wasting. 

(0) Any severe vasomotor disorders, and, of course, any such signs as edema 
-or trophic ulcerations. 

7. Any interference with the nervous ccmtrol of micturition, defecation, or the 
rsexual functions. 

8. Lordosis, or a gross deficiency In the movements of the spinal column. 

9. Finally, the history of an operation for malignant disease should imme- 
■dlately raise doubts as to the innocency of any sciatic pains. 

Primary sciaticas are 'divided by Feiling into two groups: 

(1) Those where the symptoms suggest that there is a neuritis of tbe trunk 
of the sciatic nerve itself—a true sciatic neuritis; and (2) those where there is 
mo direct evidence of such a neuritis, but where there seems reason to believe 
that the seat of the trouble lies higher up in the region of the lumbo-sacral 
"vertebr®. 

True neuritis of the sciatic nerve does exist, but its etiology is 
'generally uncertain. Foci of infection should be looked for, although 
the author states that he meets with little success in this respect and 
•can not recall a single case that has been benefited by the removal of 
such foci. This form of sciatica is frequent in diabetics. In pri¬ 
mary sciatica, the sensory functions are affected out of proportion to 
i;he motor functions, whereas in sciatica due to gross-pressure lesions 
the motor functions are greatly affected. 

Extending the leg with the thigh flexed on the abdomen will cause 
j)ain in both types of sciatica. Direct pressure on the nerve produces 
tenderness in neuritis of the nerve trunk and is the simplest diag¬ 
nostic procedure. 

In true neuritis the ankle jerk almost invariably is absent. 

The most common form of sciatica is sciatic neuralgia. This is of 
imcertain origin. In it there is little or no tenderness of the nerve 
trunk and it is common for the pain to radiate, especially in the 
•distribution of the fifth lumbar nerve. 

Scoliosis is often associated with sciatica and is most often contra¬ 
lateral in type. Attempts to correct the scoliosis cause pain in the 
•distribution of the sciatic nerve. Associated with this there is 
usually rigidity of the spine. 

The author believes that in a large number of the so-called primary 
sciaticas there is a lesion higher up in the region of the lumbar ver- 
tebree, and he bases his views upon those of Sicard and Putti and 
•others of the French school, who classify neuralgic pains in the dis¬ 
tribution of a spinal nerve root, nerve plexus, or nerve trunk as follows: 

1. Neuralgias due to lesions of the posterior nerve roots within the spinal 
theca; to such the term ** radiculitis '* has been applied. 

2. Neuralgias due to lesions between the posterior root ganglia and the origin 
■of the nerve plexus. This condition Sicard has called “ foniculltis,'* the funicu- 
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Ins being the name given to that part of the nerve root between the ganglion 
and the idexus. (It will be noticed that the fonlcnlns is that part of the n^ve 
root which is mostly contained in the bony canal formed by the Intervetebral 
foramina.) 

8. Neuralgias due to lesions either of the nerve plexus or of the nerve trunk 
its^f. 

Badiculitis is comparatively rare, as it is a lesion within the 
subarachnoid space, while funiculitis is more common because the 
funiculus is so located as to be subject to ‘traumatic and arthritic 
lesions. Because most lesions are extrameningeal, the neuralgia is 
usually unilateral. 

In radiculitis, according to Sicard, the cerebrospinal fluid will 
show a lymphocytosis, while in funiculitis there is an increase in 
protein without any increase in cells. 

As to why sciatica is so common, the author is of the opinion that 
anotomical conditions are responsible. The small size of the foram¬ 
ina between the fifth lumbar vertebra and the sacrum and between 
the fourth and fifth lumbar vertebrae is of importance. 

Danfofth and Wilson think that sciatic pain of the type imder 
consideration is a symptom of some disturbance in the lower lumbar 
spine. The lumbo-sacral joint is the most frequent site of the lesion 
and the fifth lumbar nerve is most frequently involved. 

Feiling believes that, in spite of the anatomic relationships, disease 
of the sacroiliac joint is a rare cause of sciatica. He acknowledges, 
however, that in America this casual relationship is generally 
accepted. 

In diagnosis X rays are of little help unless there are bony lesions. 
Muscular and ligamentous lesions may lead to scar tissue which 
catches nerve fibers and produces pain in the distribution of the 
sciatic nerve. 

Treatment, to be curative, must be based upon correct diagnosis; 
palliative treatment, however, frequently gives temporary relief. 

In cases where there is real neuritis or perineuritis rest in bed is 
almost always essential. Splinting is not advised by Feiling because 
of the discomfort caused the patient by keeping the limb in one posi¬ 
tion for a long time. The application of heat by poultices, fomen¬ 
tations, radiant lieat, or diathermy is the most useful local treatment. 

Electricity is seldom used by the author and he has found counter 
irritation of little benefit in severe cases. Massage is contradicted if 
acute neuritis is present. 

Clonstipation and urinary infections must be relieved. The salicy¬ 
lates and iodides are the only drugs that seem to have any direct 
effect on sciatica. 

Analgesic drugs are usually necessary, but morphine, for obvious 
reasons, should be avoided. 
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Gases which do not yield to these simple measures in two or three 
weeks may be treated with injections of saline solution into the nerve 
trunk, llie best sites for the injection are just below the sacro-sciatic 
notch and at a point on a level with the tuberosity of the ischium. 
The point of the needle must enter the sheath of the nerve before the 
saline is injected. Feiling uses 100 cubic centimeters of the solution 
for injection. The pain which follows is sometimes severe but does 
not last long and may be controlled by morphine. The patient should 
remain in bed for 24 hours after the injection, and it is frequently 
advisable to repeat the injection at some other point in the nerve 
after three or four days. 

Injection of oxygen has been tried with success in some cases. 

Incising the nerve sheath has brought relief in some cases which 
have resisted all other methods of treatment. 

In cases of “ central sciatica ”—that is, those in which there is a 
spinal arthritis—injection of the nerve trunk is of little value, but 
temporary relief may be given by an epidural injection. A needle 
is passed into the sacro-coccygeal foramen and the solution is injected 
into the epidural space. Normal saline, novocain, or a 40 per cent 
solution of antipyrine may be used. The author prefers to use 10 to 
20 cubic centimeters of the antipyrine solution, llie relief afforded 
by this is immediate. Protein shock therapy is also advocated. 

Putti finds immobilization by means of a plaster jacket, followed 
by a celluloid corset of great value, but Feiling, in the more chronic 
cases of this kind, has observed great benefit from manipulations 
under an anesthetic. 

In conclusion, the author says: 

With this sketch of the treatment of certain forms of sciatica my remarks 
most be conclnded. This disorder, so common and yet so crippiing, affords 
the widest scope for the exercise of our science and our art, and although its 
care may not excite the admiration of the crowd or intrigue the fancy of the 
aspiring student, its many difficulties, diagnostic and therapeutic, will be amply 
rewarded by the gratitude of the patient who has been successfully and per¬ 
manently relieved. 


BACTERIOPHAGE 

Whether or not bacteriophage present in the blood stream of a 
pregnant animal could pass through the placenta and be foimd in 
the blood stream of the fetus was the problem studied by John E.^ 
Blair and David L. Reeves, of Stanford University. Report of their 
experiments was made in the Journal of Infectious Diseases, May,. 
1928. 

An antityphoid bacteriophage was used in the tests. Three prvg> 
nant guinea pigs were injected intraperitoneally and three others 
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were fed daily 2 cubic centimeters of the bacteriophage. The results 
in all cases were negative. 

The activity of the bacteriophage was then increased and used in 
another series of experiments. A guinea pig injected intraperi- 
toneally with 5 cubic centimeters of this highly potent bacteriophage 
showed the presence of the substance in its own blood and intestinal 
contents, and the yoimg, bom within 24 hours, also showed bac¬ 
teriophage in their blood and intestinal contents. 

An animal fed with bacteriophage showed its presence in the feces, 
but the blood and intestinal contents of its young, bom three days 
after the last feeding, were negative. 

Other experiments also were conducted which demonstrated that 
bacteriophage of high potency may be transmitted throu^ the 
placenta. 

Inasmuch as the bacteriophage is estimated by various experi¬ 
menters to be from 5 /u/i to 30 ju/a in diameter, the authors consider it 
impossible that it is transmitted from mother to fetus by diffusion. 


APPENDICITIS 

The R. W. Stewart Memorial Lecture before the Pittsburgh 
Academy of Medicine was read by Dr. John B. Deaver, Febmary 28, 
1928, and was published in the Journal of the American Medical 
Association, May 26,1928. 

Doctor Deaver chose for his topic “Appendicitis,” and there is no 
one better qualified than he to discuss this subject. 

It is to be hoped that all medical officers will have read the lecture 
in its entirety. For the benefit of those who may not have done so, 
some of the points brought out will be given below. 

Operation should not be delayed, because it is thought that the case 
is nonperforative. It is not always possible to determine this point, 
and even if there has been no perforation there may be a gangrenous 
or phlegmonous appendix. Doctor Deaver’s wide experience has led 
him to the conclusion that the clinical signs and the pathological 
changes do not always agree. 

In the diagnosis of acute appendicitis the history of the attack is of 
great importance. There is always pain in the periumbilical region 
or epigastrium followed by vomiting, which ceases when the pain 
becomes localized in the appendix region. 

As to the location of the appendix, Deaver says that it lies lateral 
to or behind the cecum and ascending colon, and points upward, in 
60 per cent of cases. In 30 per cent it lies in the pelvis and points 
downward, while in the remaining 10 per cent it is below the apex 
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of the cecum, al<mg the mesial side of the ascending colon, or beneath 
or sboye the terminal mesentery or ileum. 

If the appendix is in the first position the pain is referred to the 
region of the cecum, high up, or to the loin. If in the pelvis, the 
pain will be low down in the abdomen and on the left side. In the 
other positions the pain is referred to the left side either high up 
or low down. 

The position of the appendix may usually be determined if the 
case is seen before dist^tion occurs. (lenUe and light palpation 
along the line of greatest tenderness will lead to the appendix. If 
the patient is not seen early, it is not always possible to locate the 
appendix accurately. 

As is well known, the position of the appendix is a large factor 
in deciding the relative severity of the attack. If high up, lateral 
to or behind the ascending colon, the danger is greatest. If in the 
pelvis, the danger of fatal toxemia is least, as the pelvic peritoneum 
is most tolerant to infection. A collection of pus lateral to the 
cecum is less dangerous than one on the inner side of the cecum 
close to the small intestine. According to Beaver, anatomic and 
physiological rest offers a better prognosis than hurried operation 
in cases of appendical abscess centrally located and surrounded by 
coils of intestine. 

Various conditions may make the diagnosis of acute appendicitis 
doubtful and thus delay operation, which accounts for some of the 
hig^ mortality from acute appendicitis. An even more important 
factor in the high mortality is stated by Beaver to be “ precipitate 
operation in the presence of peritonitis.” Still another factor is 
failure to remove the appendix as soon as the patient has recovered 
from the acute attack. 

Fortunately, most of the conditions which make the diagnosis 
of acute appendicitis doubtful call for immediate operation, so 
there should be no delay occasioned by the uncertainty. 

The most important signs of acute appendicitis are tenderness 
and muscular rigidity. Exquisite tenderness means pus. The poly¬ 
morphonuclear cell count is of great importance, but Beaver finds 
it difficult to understand why a diagnosis can not be made before 
the leukocyte count is known or why operation should not be ad¬ 
vised if there is no leukocytosis. 

Left-sided pain means that the appendix is in one of the lower 
positions. When very low down there is frequently vesical tender¬ 
ness. In these cases rectal and vaginal examinations are of much 
value. There may be inability to void urine freely. These patients 
should be catheterized. 
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The importance of making use of the anterior longitudinal musca> 
lar band of the cecum, the ileocolic (vascular) fold of peritoneum, 
the illocecal fossae, and the subcecal fossa as guides to the appendix 
is stressed by Deaver. 

As to the choice of incisions, Deaver says: 

In the presence of a mass or collection lateral to the colon and cecnm or 
t>elow the cecnm, the extraperltoneal approach throngh an Incision carried 
to the lateral side of the swelling and throngh the nnderlylng abdominal 
mnscles down to the transrersalis fascia, which is nsnally fonnd infiltrated, 
«nables the snrgeon to eracnate the collection and in the majority of in¬ 
stances to remove the appendix with the minimnm amonnt of intraperitoneal 
‘dissection. * * * To attack these collections by first opening the peri¬ 
toneal cavity adds materially to the mortality * * *. 

By using this method of approadi Deaver finds it possible to re¬ 
move the appendix in practically all cases except those in whidi 
the collection is completely walled off. In those cases he simply 
evacuates and drains and removes the appendix later when the 
patient has recovered from the drainage operation. 

If there is a collection of pus in the pelvis, Deaver makes the 
incision low down lateral to the rectus muscle. If the coUection 
in the pelvis is central and can be felt above the pubis, he catheter- 
izes the bladder and makes his incision in the median line. In this 
case evacuation and drainage are all that is done. 

In cases showing a well-circumscribed collection in the central 
area of the abdomen Deaver opens and drains the abscess, after 
the peritonitis has subsided, and removes the appendix later. 

For the ordinary acutely inflamed appendix, the McBumey inci¬ 
sion or the approach through or lateral to the rectus muscle is 
preferred. 

Deaver considers the appendix the most important focus of infec¬ 
tion, not excepting the tonsils, teeth, and sinuses. He is convinced 
that practically all upper abdominal surgical ailments are primarily 
•due to infection in the appendix. 

In all acute abdominal conditions, except those clearly due to 
obstruction, the appendix should first be considered. It should also 
be the last thing thought of if no other cause can be found. 

Secondary collections of pus due to appendicitis are most fre- 
•quently found “(1) in the immediate neighborhood of the site of the 
appendectomy; (2) in the pelvis; (3) beneath the liver or between 
the liver and the diaphragm (subdiaphragmatic); (4) centrally in 
the intestinal labyrinth; (5) in proximity to the spleen; (6) under 
the left diaphragm.” 

Treatment of acute appendicitis is fully discussed. According to 
Deaver, it should always be surgical and never medical, although 
^‘anatomic and physiologic rest” is the correct treatment for ap- 
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pendical peritonitis. Operation should be done as soon as the 
diagnosis of acute appendicitis is made, provided peritonitis does 
not forbid it. 

In the fulminating appendicitis which follows a large perforation, 
operation should be done at once, if the patient is seen early. 

In all cases the appendix should be removed before peritonitis sets 
in. If this can be done, there is little risk involved in the operation. 

The position of the appendix determines the method of approach. 
If it lies close to the cecum and is directed upward and lateral, use 
the extraperitoneal route. Contamination is avoided by gauze pads. 
After the appendix is removed fluid in the pelvis is aspirated through 
a glass tube and if organisms are found in a smear of the fluid the 
tube is left in place. 

In circumscribed peritonitis, where there is an abscess at the ileoce¬ 
cal junction or beneath the terminal ileum and the mesentery and 
there is thickening of the terminal ileum, Deaver, after removing the 
appendix, performs an ileocolostomy. 

Patients with diffusing peritonitis should not be operated on until 
the peritcmeal inflammation has subsided. They should be given 
“anatomic and physiologic rest” by the Murphy-Fowler-Ochsner 
treatment. Even the most severe cases sometimes recover under this 
form of treatment. 

Where diffusing peritonitis has left multiple foci of pus, death 
usually results from toxemia, whereas, if only a single abscess in the 
pelvis or lower abdomen remains, recovery will usually follow 
drainage. 


EFILEPST 

Medicine, May, 1928, contains but one paper, an exhaustive study 
of epilep^ from the standpoint of physiology and treatment, by 
William G. Lennox and Stanley Cobb, of the department of neuro¬ 
pathology of the Harvard Medical School. 

Epilep^ is defined by the authors as “ a syndrome characterized 
by the sudden appearance of paroxysms, of which convulsive move¬ 
ments or loss of consciousness or both, are a principal element.” 

Judging from the reports of the draft boards there are about 
600,000 persons in the United States subject to epilepsy. The cost of 
their care is enormous. No great progress has been made in the 
methods of treatment used for these sufferers. 

According to the authors, “fits can be set off by disturbances in 
various parts of the central nervous system,” and it can not be said 
that all of these phenomena are “ pyramidal,” “ extrapyramidal,” or 
“ medullary.” 
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Four theories are discussed: 

(1) The “Irritation'’ theory which arose from the ^ectrical excitatim 
experiments and the pathological findings in Jacksonian epilepsy. (2) The 
“Release” theory suggested by recent adTances in idiysiology. « « • This 
theory holds that convulsions come * • * from a temporary suspen^on of 
function of the higher centers which allows the lower centera to discharge 
explosively. (8) The “ Short-circuit ” theory • • * allied to the release 
idea. * * * A cortical lesion (for example) is considered capable of inter¬ 
rupting enough association fibers to check the normal spread of nerve impulses 
and cause them to take a shorter, abnormal route, lending to explosive discharge. 
The • * * release theory deals In physiological levels as units, whereas- 
the short circuit conceptltm may be used to explain an epileptic discharge from 
any anatomical lesion. * * * The two, however, may well be combined. 
(4) The “ Explosive ” theory negates these • • • by holding that a seizure 
arises as a general widespread change in brain tissue • * * dep«id- 
ent « • « npon some sudden metabolic change—such as anaphylaxis^ 
anoxemia or alkalosis. 

The authors state that no one of these theories is satisfactory and 
that all seizures are probably combinations of two or more of these 
mechanisms. They believe that “epileptic seizures are neurological 
phenomena, usually motor, caused by some sudden change in the 
nerve cells.” 

In most institutional cases gross lesions of the brain are found, but 
no specific lesion of the nervous system has been found. “Almost 
any lesion plus the unknown, X, which we call functional instability, 
may result in epilepsy.” 

Evidence is presented by the authors to show that conditions which 
affect oxidation, the equilibrium of electrolytes and acid-base ele¬ 
ments, permeability of cell membranes and edema, may play a part 
in producing convulsions. 

The importance of psychological factors is recognized, but attention 
is called to the fact that these factors “ must act through physiological 
processes—such as changes in blood flow through the brain or in the 
physiochemical processes in nervous tissue.” 

Abnormalities outside the central nervous ^stem are discussed. 
These are considered only contributory to those within. There is no 
one abnormality common to all epileptics. 

The circulatory system may be involved and, as it has been shovm 
that the cerebral arteries are under vasomotor control, vascular spasm 
may be a cause of fits. 

The autonomic nervous system, respiration, and the gastrointestinal 
tract have all been studied with reference to epilepsy. The authors 
find no proof that these play any important part in the causation of 
seizures. 

Many epileptics show decreased oxygen consumption. Lennox and 
Cobb think this may be a mechanism of defense, as artificial stimula¬ 
tion often increases the seizures. 
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The part played by the endocrines in epilep^ is not thoroughly 
understood, but “ only a few patients having seizures present clinical 
evidence of endocrine abnormality.” It is of interest that the same 
conditions which precipitate seizures in epileptics may bring on tetany 
in parathyroidectomized animals. 

Hie authors find no evidence of any abnormalities in the. mor¬ 
phology, physical properties, or Wassermann reaction of the blood 
which might account for seizures. 

As to the spinal fluid, these investigators say: 

There Is little clinical evidence that abnormal pressure In itself induces 
seinnres or that reduction of pressure alleviates symptoms, except in the condi¬ 
tion of status when spinal drainage Is often of distinct benefit * * * Exami¬ 
nation of patients with epilepsy by means of lumbar puncture reveals some 
almonnality in more than one-half. 

Whether or not there is a convulsion-producing toxin in the blood 
of epileptics has not been proved. Various experimenters have 
claimed to have found such a substance, but their experiments have 
not been well controlled. 

Although an occasional epileptic shows evidence of allergy, there is 
no proof presented that attacks are influenced by eating meat or other 
proteins. 

Apparently carbohydrate metabolism plays no part in epilepsy. 
Further study should be made of fat metabolism in epileptics. 

“ We believe,” the authors say, “ that in patients with epilepsy in 
the interparoyxsmal periods the acid-base balance in the body fluids 
is essentially normal. Within the normal limits, there may, however, 
be an abnormal degree of variation from day to day. During and 
immediately after seizures, as a result of asphyxia and muscular con¬ 
traction, there is a temporary condition of acidosis. * * * Alka¬ 
losis induced in epileptics by the administration of alkali or by over- 
ventUation may be followed by seizures. It is probable that anoxe¬ 
mia and possibly other related chemical changes in nervous tissues 
play a part in inducing seizures. * * * Acidosis, whether induced 
by rebreathing, by ketosis, or by the administration of acid or acid¬ 
forming salts, in some patients causes a reduction in the number and 
severity of seizures. * * * The beneficial effect of acidosis is not 
due to changes in pH alone, but to related changes in the physico¬ 
chemical reactions of nerve cells, which result in a decreased irrita¬ 
bility of the nerves * * *.” 

Since epileptic seizures are only symptoms, it is the duty of the 
physician to conduct painstaking search for their cause or causes. 
Lennox and Ck)bb advise the following course in making the 
examination: 

A detailed history should be obtained. Anything which wiU throw 
light upon the patient’s physical, mental, and emotional make-up is 
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important. Seizures should be classified as “hysteria, Jacksonian 
epilep^, and other types of seizures.” There is no particular charac¬ 
teristic of a seizure which will justify its being called “ symptomatic 
or “ essential.” Eye grounds and visual fields should be studied with 
care. The cranial nerves, sensory and motor functions, posture and 
gait, and the stability of the autonomic nervous system should receive 
consideration. 

Examination of the blood, urine, and feces should be made and, ii> 
addition, X-ray examination of the skull, possibly also of the gastro¬ 
intestinal tract. The pressure of the spinal fluid should be deter¬ 
mined, with and without jugular compression, and the number of 
cells, amount of protein, and the Wassermann and gold sol reactions 
of the fluid must also be studied. By doing this light may be thrown 
on a few cases which will be of assistance in their treatment. 

Do not wait until the “epileptic habit ” is established. Treat early ; 
then some good may be accomplished. 

As to prophylaxis of epilepsy, the authors consider that eugenics 
may be of assistance. Birth trauma and prolonged asphyxia, which 
seem to be productive of epilepsy in some cases, should be reduced to 
a minimum. Meningeal hemorrhage calls for drainage or decompres¬ 
sion. Meningeal infection and head trauma should be prevented and 
psychic trauma should be treated early. 

Treatment should be directed toward removing or correcting abnor¬ 
malities found by physical and laboratory examinations. Hygiene, 
diet, and medication should receive careful attention. 

Mental hygiene is especially important. Patients should be pro¬ 
tected from emotional strain and should not be sent to special 
institutions unless deterioration has already taken place. 

Work, exercise, rest, sleep, habits, should all be carefully super¬ 
vised in order that the patient may be kept in the best possible 
physical condition. Proper posture must be insisted upon. Physical 
exhaustion must be guarded against. 

Food should be simple and nutritious and only enough to meet 
requirement, but there is no necessity for prescribing a strict diet 
of any kind, except in children who may have to be placed upon 
a ketogenic diet. 

Bromides have long been used in the treatment of epilepsy. Com¬ 
bined with a restricted salt intake it has reduced the number of 
seizures materially. At present phenobarbital (luminal) is the drug 
used to control seizures. It is less depressing to the mentality than 
the bromides. The usual dose of luminal is grains a day. 
Luminal-sodium is more soluble than luminal and may be given 
subcutaneously or intravenously. One patient of the authors was 
having 15 to 20 seizures every day. He was given one intravenous 
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injection of 10 grains of luminal-sodium and was free from seizures 
for four days. 

In cases of status epilepticus, drain the spinal fluid and give 5 
to 10 grains of luminal-sodium intravenously. Inhalation of a 
mixture of 10 per cent carbon dioxide and 90 per cent oxygen is 
recommended. Fasting or the administration of cream, butter, or 
oil, with plenty of water, should help by producing ketosis. Mag¬ 
nesium sulphate in 50 per cent solution helps by reducing intra¬ 
cranial pressure, increasing acidosis, and cleaning out the bowel. 

Of the use of sedatives in epilepsy the authors say: 

In some patients the use of sedative drugs apparently ^iminates a certain 
proportion of the seizures. In others it seems to dam them up In the organism, 
to be released In a flood when the drug is discontinued or the body breaks 
away from the sedative’s control. 

Much remains to be learned about epilepsy, but the authors of this 
paper are hopeful, for they say, in conclusion: 

* * * Finally, no one can doubt that continue study and search will 
bring a better understanding and a more rational and effective treatment of 
this distressing symptom. 


TEE USE OF LIPIODOL IN THE DIAGNOSIS OF PULKONAET CONDITIONS 

Much attention has been directed by roentgenologists recently to 
the use of lipiodol in the roentgen examination of pulmonary con¬ 
ditions. Heretofore it has Seemed that the use of lipiodol for chest 
examinations has required a technique of administration fraught 
with considerable danger and extreme discomfort. In the opinion 
of many observers this diagnostic procedure was often more serious 
than the suspected pathological condition. 

In Minnesota Medicine, March, 1927, reprinted in The Badio- 
logical Review, May, 1928, A. H. Beard, M. D., of the University of 
Minnesota, discusses the use of lipiodol and the various methods of 
injection for roentgen examination of the chest in the light of 
recentiy developed and improved methods of injection, as follows: 

Iodized oil, or Uiriodot, as it is better known, is a clear, amber yellow fluid. 
Chemically It is 40 per cent iodine held in poppy oil. It has the speciflc gravity 
of 1.360, is neutral, and is Insoluble in water and alcohol. The Iodine Is held 
80 dosely that it can not be detected as free iodine by any chemical tests. The 
<q>aque and antiseptic qualities make It very effective for examining various 
cavities by X ray. The liberation of free Iodine when exposed to the air, light, 
humidity, and high temperature gives it a dark brown color, and when this 
occurs it should not be used. As it is opaque and nonirritating to the mucous 
membrane, it can be used without discomfort In mapping various cavities in 
the body. It has been used to examine special cavities, as subarachnoid and 
eifldermal spaces, signal cord conditions as compression and tumor masses, and 
the uterus and fhlloidan tubes by the gynecologist without danger. Any blind 
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cavities, as fistals, etc., are easily followed with liplodoL The greatest use 
seems to be in chest conditions where the bronchial tree can be studied. It 
is surprising to note the additional information gained after comparison even 
with stereoscopic plates. The lack of improvement in many chest conditions 
can be understood after comparing the two pictures. 

The iodide is liberated slowly in the various cavities mentioned. It is stated 
by Forestier that as a rule the greater proportion of the iodine is excreted in 
the urine by the third day. However, it is still present even in normal sub¬ 
jects after one or two months in various amounts. We have found it at the 
end of 21, 28, and 32 days in a few patients, although others seem to absorb it 
more readily. The normal subjects seem to absorb the oU sooner than patho¬ 
logical cases, although this has not always been the rule. For this reason it 
has become our practice to examine all cases before a second injection has be» 
made. This is not done because of any great danger but^ there might be a 
difference in interpretation of the area to be examined if it did not fill properly. 

It has been found that the iodine is liberated by the alkaline carbonates of 
the saliva and intestinal secretions. The gastric secretions have no effect on 
the oil, and therefore, if any appreciable quantity has reached the stomach, 
it should be recovered by lavage before acute iodism occurs. In one case. In a 
child, when we feared that this might occur, vomiting was induced. So far we 
have not had any acute symptoms appear. Fluoroscopic examination will 
control this danger so easily that it has been routine to glance at the stoma<h 
In all cases after injection. The patient should also be warned to expectorate 
all secretions for a few days, and to refrain from swallowing any oil left in 
the throat after injection. Idiosyncrasies to iodine are said not to be a 
contraindication unless they are very pronounced. 

TBCHNIO OF HTJSCnON 

There are four methods available for injection of lipiodol. The laryngoscopic 
and bronchoscoplc methods demand a special apparatus, and a per8<m trained 
In the use of it. It is comparatively easy in the hands of one who is familiar 
with the necessary technic, but for the internist it is not always possible to 
have either the instrument or the training. I appreciate, however, that there 
may be certain cases that are better adapted to these methods, and I thfalr 
that with children especially this is the technic of choice. In the cases of 
the two children I have done, it was very tiresome work to get co<^ratlon, 
although I realize that I was very fortunate in having patients who were not 
nervous and who quickly lost their fright of me and the instruments. In 
these cases it seems that Jackson’s laryngoscope is the best apparatus to use. 

Hie third method is the cricothyroid method, and seems to be the least 
desirable of all, especially in adults. Here the oil is injected into the tradma 
between the cricoid and thyroid cartilages with a straight or curved needle. 
Local anesthesia is first necessary. There is a possibility of two dangers in 
this method. Forestier has suggested the possibility of infection in the sur¬ 
rounding tissues following the withdrawal of the needle from the trachea; 
and secondly, local subcutaneous emphysema has occurred when the oil was 
injected into the surrounding tissue. I must admit that I know nothing about 
this method. 

The last, or supraglottic method, seems to be the best suited to the internist. 
In this technic, a local anesthetic of 10 per cent cocaine is used. In some 
very nervous Individuals a hypodermic of one-sixth grain of morphine and a 
hundredth of atropine before beginning the anesthesia will give a better result. 
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In some cases, especially with those who have had treatments of the larynx, 
an anesthetic may not be necessary. Swab the throat, base of tongue, soft 
Iialate, and pharynx two or three times with the cocaine solution. After a 
few minutes, spray the lower portion of the pharynx, using a spray with a 
curved nozzle in order to reach the glottis and larynx if possible. After a 
few minutes, repeat the procedure, telling the patient to hold the tongue for¬ 
ward with a piece of gauze, in order to keep the tongue from slipping back 
Into the throat. Instruct the pat ent early in the technic to be used, and allow 
him to become familiar with the various steps. It is surprising to see how 
well the larynx can be anesthetized in this way. Continue until the patient 
states that he feels a lump in his throat. Much emphasis must be laid on 
anesthetizing the soft palate and the back of the pharynx as well as the 
larynx, since it is necessary to remove both the gag and the cough reflexes. 
After flve or ten minutes, with the tongue held in place, the mirror and 
curved cannula can be inserted into the back of the throat, and the oil watched 
as it enters the larynx. 

The transglottic method is a mod flcation of the suprnglottic technic. Here 
tlie cannula is inserted through the glottis into the trachea. This requires 
more extensive anesthesia, giving 1 to 3 cubic centimeters of warm cocaine 
directly into the larynx w th a catheter or curved cannula. 

As a rule, 20 cubic centimeters of the warmed oil is injected, but 40 to 
50 cubic centimeters may be necessary to All the area to be studied, espe¬ 
cially if large caviti^ are present. Apparently there is little danger in this 
amount, but it is apt to obscure the fleld with superimposed shadows if only 
ii small area is to be ex;^mined. 

During the injection w th oil the patient should be directed to breathe natu¬ 
rally. If he desires to cough, usually a deep inhalation will control it. Any 
attempt to swallow during this time loses the fleld on the mirror, and gen¬ 
erally means that the operator has not directed the cannula properly, the oil 
not entering the larynx. Physical examinat on of the chest after injection will 
demonstrate rales until the oil is entirely absorbed. 

POSITION OF THE PATIENT 

In planning the injection, the position of the patient must be considered. 
The oil follows the bronchial tree generally through gravitation. The explosive 
action of coughing, however, at times forces the oil in various other areas. 
If the lower lobes are to be examined, the patient sits directly in front of the 
operator, inclining to the side to be injected. In the upright posHion. of 
course, most of the material will follow the right bronchus, but some will 
always be found in the left side as well. However, if both areas are not to be 
studied, incline the patient to the side to be filled. When the middle portions 
of the lungs are to be injected, the patient should be half reclining, and in 
case the apices are to be filled, the patient should lie nearly flat and be turned 
to the side in question. In the latter case it is better to have a tilted table to 
be used immediately after the injection, or at least to allow the head and corre¬ 
sponding arm to hang over the end of the couch in order to get the best 
possible results. In this case one can visualize only one side at a time. 

PBBCAUTIONS AND CONTRADICTIONS 

There are a few precautions to observe whichever method is used. The 
patient should always be watched for a few days, having a complete physical 
examination before injection. The injection should not be done if a high 
6711—28-18 
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fever is present Examination of the sputum, general laboratory work, and 
X-ray plates should always be completed first in order to arrive at a diagnosis 
and determine the extent of chest involvement. Severe bronchial irritation 
with considerable cough should be watched with a great deal of care. A 
few cases of edema of the upper respiratory passages have been reported, but 
none have been fatal. Any ulceration or severe infection of the larynx 
should be a contraindication until the general and local condition of the 
patient is known. An injection should not be attempted for a prolonged period 
following hemorrhage of any great amount. Active tuberculosis with a high 
fever is a definite contraindication as well as any acute lung consolidation 
with a large amount of expectoration. Naturally any extensive septic ctindi- 
tlon should not be studied at that time. 

BADIOOBAPHIC TECNIC 

The X-ray plates should be taken as soon after injection as possible. This 
is necessary in order to get a picture of the true condition before the explosive 
action of coughing has forced the oil into the terminal alveoli, when the super¬ 
imposed shadows may obscure the bronchial tree. It seems best, especially if 
the upper lobes are to be examined, to have the injection made on the radio¬ 
logical table. If the patient is allowed to sit up or stand, the areas may drain 
before the exposure is made. In all cases an anteroposterior and oblique plate 
should be made, and in special cases a lateral plate may give additiomtl infor¬ 
mation. At times a horizontal plate will be of great help in studying the 
chest. The plates need more contrast than ordinary films, and as a rule the 
Bucky-Potter diaphragm is an aid in getting good results. 

RESUI-TS IN NORMAL SUBJECTS 

It must not be forgotten what the oil is intended to demonstrate and what 
is to be accomplished by the injection. The bronchial tree and any draining 
cavities are the areas to be filled. By the injection, areas in the parenchyma 
outside the tree can be better studied, but these areas can not be visualized 
by the opaque media. Any obstruction along the course of the tree can be 
localized, and the position of the trachea, bronchi, and other structures can be 
demonstrated. 

In normal subjects the trachea, bronchi, and lower branches of the 
bronchioles are definitely seen. The relation of the trachea to the aort«? and 
esophagus is usually shown. The upper and larger passages are only outlined 
l>y the oil. but the smaller branches are usually filled, unless not enough mate¬ 
rial has been used at the time of injection. Bronchial secretions, if greatly 
increased, may obstruct the flow of oil into the smaller passages. At times 
the acini are defined, but as a rule the superimposed shadows do not allow 
study of these very small compartments when they are normal in size. 

PATHOLOGICAL CONDITIONS 

Any obstruction along the coui*se of the trachea from compression in or out¬ 
side of the upper respiratory tract is easily demonstrated, especially when 
lateral and oblique plates have been made. This allows study of the mediasti¬ 
num and demonstrates any pressure masses that may be present. 

The use of lipiodol plates instead of ordinary X-ray films in the localization 
of opaque fondgn b)dies is not necessary unless the body has been imbedd*^d in 
the lung for a long time. Here it will help to decide w’hether it is In the bron¬ 
chial or lung tissue and whether a lung abscess has developed. With trans- 
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parent foreign bodies the injection should give a great deal of information. It 
can be used for localization, and also will help in studying the surrounding 
tissue. Care must be taken not to inject too much oil, so as to mask the sur¬ 
rounding field. 

The greatest help is found in the visualization of bronchial dilatations, espe¬ 
cially when they are too early to be demonstrated by ordinary nidiographic 
plates. This is espec-ially true in hilus lesions and in left-sided dilatations when 
the area to be studied is behind the heart. The areas usually appear like small 
clusters of grapes, but may be cjiindrical, fingerlike, or branching, depending 
upon the amount of involvement. If there are abnormal bronchial secretions 
present at the time, the tree may not be filled, and for that reason all suspected 
eases of bronchiectasis should receive postural drainage before injection. As 
stated above, this must not be confused with the condition nonnally iwesent 
after coughing, and when not enough of the oil has been injected. 

As we follow the tree into the lung tissue, the most important fact to be deter¬ 
mined is draining lung cavities and abscesses. This is w^here the chest surgeon 
finds such great help in both diagnosis and prognosis. The position of the open 
cavities in the lung parenchyma and its close relationship for drainage through 
the pleura can be ascertained. Abscesses not draining into the bronchial tree 
may show very little, but study of the parenchyma will still reveal a great deal 
of information. Tumor masses, such as primary or metastatic growths int 
parenchymal tissue, can be demonstrated at times by pressure exerted over 
apparent nonfilling areas. Deviation of the trachea and bronchi by mediastinal 
pressure can he observed. Fistulje and their communication with the bronchi 
and pleura are best studied in this way. There is a possibility that emphysema,, 
if ext' nsivo, may be plated at times. 

The relationship of the lung tissue to the pleura can also be determined. 
Thickened pleura and dense adhesions from previous disease, with deviation of 
the trachea and bronchi, may not allow’ proper study of the lung parenchyma. 
The relationship of old cavities, w^hen the lung has been contracted by scar 
tissue and ix)ssibly by calcified and thickened pleura, is revealed by injection. 
Many times persistent and prolonged bronchial secretions may have made us 
suspicious of bronchiectasis, but the diagnosis now can be definitely determined. 
This is esi^ecially true of nonactive tuberculosis and cavity formation in the 
upper lobe, with associated bronchiectasis below. 

The frequent task of differentiating between localized pneumothorax and 
possible lung cavities can be more easily accomplished. The uncertainty of the 
so-called annular shadow should now be removed. 

As mentioned above, the chest surgeon should find a great deal of help in 
deciding the operative procedure to be followed. The question of partial or 
complete thoracoplasties can be decided. The result obtained can be definitely 
determiiied. It is interesting to see how few’ of the cavities are entirely col¬ 
lapsed by even this new method of treatment if followed by injec*tion. The 
results of therapeutic collapse of the lung for tuberculosis cavities and extensive 
bronchiectasis can be watched. 

It has been stated by some observers that lipiodol seems to have some thera¬ 
peutic qualities. There seems to be some ant septic property to low-grade 
bacterial lung infections. A great deal of improvement has been noted' in 
patients with bronchiectasis, and patients have rei-wrtcd the loss of the foul 
odor and decreases in the amount of sputum. Healing (»f chronic fistulje has 
been noted by some observers. It seems of little value in the treatment of 
tuberculous cavities. Lung abscesses have at times healed more rapidly after 
injection. The permanent results in bronchiectasis can not be determined at 
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this early date, but the pBycbological effects with the decrease of cough aad 
foul sputum must be a haven of rest for these unfortunate IndividuaK Tbe 
treatment of asthma and chronic bronchitis has been tried with varying improve¬ 
ment. At the present time we have two patients with asthma under this 
routine. Both were cases of very long standing in which all allergy tests proved 
negative and in which all possible foci were investigated. It is too early to 
make a definite statement as to cure, since psychology may enter into the 
f patient’s apparent improvement. Just as other methods have done in the 
past. 

In therapeutic treatment smaller amounts of oil should be used than in 
diagnostic work. As a rule, 5 to 10 cubic centimeters, injected frequently, 
depend ng upon the rate of absorption, gives the best results. Different are^ia 
of the lung should be injected each time. 

OONOLUSIOKB 

1. Injection of iodized oil into the bronchial tree can be done by various 
methods, none of which causes any irritation and damage to the mucous 
membrane. 

2. The supraglottic method has proved capable of showing any areas demand* 
ing study in this small ser es. No bad effects have been noted, and acute iodism 
has not occurred. 

3. The entire bronchial tree can be followed by repeated injection and all 
normal and abnormal pathological cavities draining into the system can be 
filled. 

4. The great advantage of this method of study over ordinary X-ray films 
is demonstrated in visualizing areas around the hilus, behind the heart, and 
beneath diseased pleura. 

5. The results in collapse of the lung by thoracoplasty and therapeutic pneu¬ 
mothorax can be determined. 

6 . Annular shadows can be differentiated. 

7. The therapeutic action of iodized oil in some chronic pulmonary disease 
offers a new hope for improvement In these patients. 

8 . This m w medium may open the entire field of therapeutics in pulmonary 
lesions and prove the vehicle for rapid advance in the near future. 


END XESULTS OF CHEONIC CHOLECYSTITIS 

Edward L. Young, jr., has studied the records of all of the cases 
of disease of the biliary tract treated at the Massachusetts General 
Hospital up to 1925, in which the diagnosis of chronic cholecystitis 
was made, and has reported his findings in the New England Journal 
of Medicine of May 24,1928. 

There were 300 cases studied and end results were ascertained 
in 115. 

The summary of Young’s findings follows: 

The end results of 116 cases of chronic cholecystitis have been reviewed. 
Sixty-three per cent were cured, 16 per cent were not cured, and 22 per cent 
were reeved of their main symptoms. 
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The chief cause of fallore was mistaken diagnosis, 25 per cent of the cases 
having dnodenal nicer instead of cholecystitis. The more Indefinite the symp¬ 
toms and uncertain the diagnosis before operation, the greater the chance of 
failure. 

There was no single bit of evidence which seemed definite enough as revealed 
at operation to tell whether or not the gall Madder was the cause of trouble other 
than gross change in the gall bladder itself. The removal of a slightly thickened, 
adherent gall bladder did not cure In every case. 

The presence of a “sentinel gland” did not necessarily point toward gall¬ 
bladder disease. 

In conclusion it seems to me that the only Jostlflcatltm for operation on the 
biliary tract should be well-established clinical and laboratory evidence that 
the gall bladder is at fault; and that having made that diagnosis, It should be 
removed in the absence of other demonstrable pathology regardless of whether 
or not It seems diseased to the examining band. 


PEIXAOBA AND BLACKTONGTrE 

Goldberger, Wheeler, Lillie, and Bogers, of the United States 
Public Health Service, have published several papers in which they 
have presented evidence to prove that blacktongue and pellagra are 
identical. In Public Health Reports, June 8, 1928, they have a very 
interesting and valuable paper in which they give the results of their 
study of 16 foodstuffs with reference to their blacktongue-preventive 
action. 

The foodstuffs studied were maize, wheat, wheat germ, cowpea, 
soy bean, milk, butter, cod-liver oil, cottonseed oil, beef muscle, pork 
liver, canned salmon, egg yolk, tomato, carrot, and rutabaga. 

Eleven of these substances have been studied as to their preventive 
action in both pellagra and blacktongue, and the authors have found 
that their potency against pellagra is similar to that against black- 
tong:ue. Those which contain a large amount of pellagra preventive 
contain a large amount of blacktongue preventive, and vice versa. 

The authors consider this similarity—when combined with evidence 
which they have previously presented as to the clinical resemblance 
of blacktongue in the dog to pellagra in man, the production of black¬ 
tongue in dog by feeding pellagra-producing diets, and the action of 
yeast in preventing both conditions—as making it very probable, if 
not certain, that the two conditions are identical. 

Of the substances studied, wheat germ and beef muscle are good 
preventives of both pellagra and blacktongue. Pork liver, salmon, 
and egg yolk contain the blacktongue preventive in good quantity, 
but their effectiveness against pellagra has not been determined. It is 
believed, however, they will be found to contain the pellagra-pre¬ 
ventive substance as well. Experiments to determine this will be 
undertaken. 
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Mtm&KE’S DISEASE 

Archives of Surgery, June, 1928, contains a paper by Walter E. 
Dandy, of the Surgical Department of Johns Hopkins Hospital and 
University, on Meniere’s disease. The writer concerns himself chiefly 
with the diagnosis of the condition and a method of treatment for it. 
Only the summary and conclusions of Dandy’s paper will be given 
here: 

1 . Intracranial section of the affected eighth nerve is suggested as a cure for 
Menidre’-s disease. This operation has been performed on nine patients, none of 
whom has had a subsequent attack. The lapsed time since operation varies 
from three months to three and one-half years. 

2. The operation should be attended by no mortality and with no after effects, 
since the patients are practically deaf In the affected ear before (^ration. 

3. Although the series of cases is small, the results suggested that section of 
the acoustic nerve should stop M^nldre’s attacks ju.st as absolutely as Intra¬ 
cranial section of the glossopharyngeal nerve or of the sensory root of the 
trigeminus stops the attacks of tic douloureux In these two nerves. 

4. The symptoms and signs of M6ni§re’s disease are analyzed. The dizziness 
of Mgnidre’s and pseudo-M&ildre’s diseases are compared with that of other 
known lesions—^tumors, Inflammations, and aneurysms—In the cerebellum and 
brain stem. 

5. There appear to be reasons to doubt that the cause of Mdni&re’s disease is 
primary In the semicircular canals. A primary lesion of the acou-stic nerve 
seems a more probable primary source of the attacks. 


ISCHAEMIA 

A case in the English courts which has attracted muclv attention 
among medical men and which has been reported in the British 
Medical Journal on several occasions is that of Tyndall v. Alcock. A 
young girl fell and hurt her left elbow. The arm was not examined 
and splinted at once, but the patient was placed in an automobile 
and taken a distance of 10 miles to be examined by Doctor Alcock. 
Apparently everything was done that any careful physician could 
have done, but it soon became evident that the circulation in the hand 
was impaired and ischaemic paralysis soon followed. Doctor Alcock 
was found guilty of negligence and was ordered to pay damages 
amounting to approximately $10,000. 

Under the heading, “Some comments on the case of Tyndall r. 
Alcock,” E. W. Hey Groves, Professor of Surgery in the University 
of Bristol, writes of this case in the British Medical Journal of May 
12, 1928. As to the justice of the findings he says: 

“ * * • I venture to say there never was and never will be, a fracture 
case which wa.s treated with greater care and solicitude than that of Phyllis 
Tyndall by Doctor Alcock * * ♦. 

The second striking fact Is the way In which a fracture case and the reading 
of an X-ray film lend themselves to misinterpretation by a Jury * * *. 
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Later, he says: 

The Datnre of the damage to the arm was very difScolt to explain fairly. 
It is true that the muscle or muscle fibers afFected by ischaemic paralysis are 
permanently lost, and this whs represented as though the whole forearm was 
permanently and totally paralyzed. In reality it is only certain groups of 
muscles which are affected, and usually some fibers of even these escape, so 
that, as Sir Robert Jones has shown, Ischaemic contracture is capable of great 
amelioration by patient treatment, and the band becomes ultimately quite useful 
in a limited degree. Similarly the fibrous ankylosis of the elbow is a condition 
susceptible of improvement. But in this case It was suggested that the left 
arm was permanently useless, and that the child, who was represented as a 
potoitial musical genius, had had her career wrecked. 

The most interesting part of the writer’s comments deals with 
the cause of ischaemic contracture. In the case under discussion he 
considers that ischaemia could not have been avoided. 

It is generally considered that ischaemic contracture is primarily 
due to damage to the blood vessels and soft tissues. In this case the 
damage might have occurred at the time of the accident and been 
aggravated by the transportation before first aid was applied. In 
any injury to the elbow where there is effusion and swelling, acute 
flexion of the elbow will exert a constricting effect upon the blood 
vessels. This may readily be carried to the point where the radial 
pulse ceases. For this reason it is a dangerous practice to flex an 
injured elbow joint, and, where this is done, close watch must be 
kept on the circulation. 

According to Hey Groves, when a case of fracture of the lower 
end of the humerus is seen some hours after the accident, and 
there is much swelling present, it is best to leave the arm alone and 
simply support it on a pillow until the swelling subsides. This usu* 
ally means that reduction will have to be accomplished by open op¬ 
eration, but the writer considers this relatively simple. 

That ischaemia is not due to a lack of alignment of the bones is 
shown by the fact that if ischaemic paralysis has already developed 
it is not relieved by placing the bones in proper position. 

This case, besides affording the writer an opportunity for a dis¬ 
cussion of an interesting subject, illustrates the danger that confronts 
all physicians who handle fracture cases, when, in spite of every care, 
something goes wrong. 


TRANSMISSION OP DENOUE PEYEB 

In 1926 Siler, Hall, and Hitchens published the results of their 
experimental work on dengue, from which they concluded that 
the dengue virus must remain in the Aedes for more than 10 days 
before the mosquito becomes capable of infecting man. 
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Recently Paul A. Schule has carried on further work, using 16 
soldiers at Corregidor for subjects. The results of his work are 
published in the American Journal of Tropical Medicine, May, 1928. 

Schule found that some of his volunteers became infected with 
dengue when bitten by mosquitoes eight days after the mosquitoes had 
their infectious feed. 

The conclusions reached by Schule are as follows: 

1. Seven men proved to be susceptible to dengue fever were bitten by Aedc* 
aegyti at varying intervals of time after the mosquitoes bad taken the virus 
by feeding on a known experimental case of the disease. 

2. Dengue fever was not transmitted by interrupted feeding. 

3. Dengue fever was not transmitted when the interval between the in¬ 
fections feed and the subsequent biting w^as 2 days, 3, 4, or 6 days. 

4. Dengue fever was transmitted when the interval between the infectious 
feed and the subsequent biting was 8 dai^s, 10 days, or more. 


OBAL ADMINISTBATIOH OE EKULSIEZED FOBM OF TETBAIODOPHE- 
NOLFHTHAIEIH HT CHOLEOTSTOOBAFHT 

Sproull reported in the American Journal of Rontgenology and 
Radium Therapy, March, 1927, satisfactory results from the oral 
administration of plain tetraiodophenolphthalein without capsules, 
mixed with cold, cooked breakfast cereal, without fats. He noted no 
great increase in nausea and was convinced of better and more uni¬ 
form visualization of the gall bladder. 

Possibly inspired by Sproull’s report, several manufacturers have 
recently placed on the market emulsified preparations of tetraio¬ 
dophenolphthalein for oral administration in fruit juice or water, 
without capsules. It is claimed for these preparations that there is a 
marked diminution of nausea and unpleasant reaction, that they are 
palatable, that they are administered in a single dose, and they are 
stable if kept sealed. 

Considerable dissatisfaction has resulted from the oral administra¬ 
tion of gall-bladder dyes in specially prepared capsules, due to the 
frequent failure of the capsules to dissolve. Any method or prepara¬ 
tion that offers hope of better absorption of the dye and lessened dis¬ 
comfort to the patient is most welcome. That the new emulsified 
form of tetraiodophenolphthalein may offer some of the advantages 
claimed is indicated in the following quotation from a report of the 
use of the emulsified preparation in six cases at the Brooklyn Naval 
Hospital; the observations were made by Lieut. Commander W. A. 
Fort, Medical Corps, United States Navy. 

Keraphen • • • offered as a substitute for Kerasol capsules, has been 

aidmlnistered to six patients during the past week with the following results: 

(a) No complaint of nausea In any case. 

(b) Patients report preparation Is pleasant to taste. 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



No. 4 NOTES AND COMMENTS 981 

(o) Vlsnalizatlon of the gall bladder appears superior to that obtained with 
the capsule preparation. 

(d) Sufficient dye remains in the colon to serve as a check on proper 
ingestion. 

Keraphen is a proprietary product and is probably an emulsified 
form of tetraiodophenolphthalein, as it is administered in the same 
manner and reacts the same as known emulsified preparations. 


DENTAL INTECTIONS 

• Under this title Weston A. Price, D. D. S., presents in Radiology, 
May, 1928, a most interesting discussion of the grave dangers accom¬ 
panying many of the dental infections, and the limitations of X-ray 
examinations as definite positive or negative diagnostic evidence. 

Undoubtedly many dentists have proved cases of severe dental 
infections with apparently no evidence in the X-ray films. This 
Doctor Price attributes, in many instances, to failure to r^ognize, or 
properly interpret, the evidence present in the film, and which may 
he only faintly outlined. 

Teeth with a large area of absorption at the apices present such 
striking evidence of dental infection that the extent of absorption 
in this area may, unfortunately, become the criterion by which the 
degree of dental infection is determined. Doctor Price presents con¬ 
siderable evidence in support of his belief that an area of bone “ con¬ 
densation,” or sclerosis, and a change in the appearance of the 
alveolar tissue, especially narrowing of the intratrabecular spaces, 
has diagnostic importance equal to absorption. Especially does he 
attach importance to this Bont^gen evidence of pathological changes 
in those cases with symptoms of systemic infection. 


THE BOCKEEELLEB EODNDATION—1927 

A review of the activities of the Rockefeller Foundation for 1927 
has been issued by President George E. Vincent. It gives, in brief, 
a summary of the activities of this great organization and, particu¬ 
larly, of its activities in the interest of medical science. 

It is of special interest at this time to learn that, in spite of the 
turbulence and turmoil that have been so prevalent in China during 
1927, the Rockefeller Foundation has been able to maintain its high 
standards of medical teaching in the Peking Union Me'dical College. 
During the current year there have been enrolled 78 undergraduate 
medical students and 21 pupil nurses, while in 1926-27, 70 doctors 
carried on advanced work at the college. 

Increasing numbers of Chinese are being appointed to positions of 
responsibility on the staff of the college, although it remains the 
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policy of the institution to keep foreign teachers in the leading posi¬ 
tions. In 1927-28 there were 106 staff members, of whom 71 were 
Chinese. 

It was while he was carrying on investigations under the Rocke¬ 
feller Foundation into the cause, transmission, and pathology of 
yellow fever that another martyr to science met his death. Dr. 
Adrian Stokes, professor of pathology at Guy’s Hospital Medical 
School, working at Lagos, Nigeria, developed yellow fever and died 
on the fourth day of the disease. He did not die, however, until he 
had accomplished much. One of the most important findings of the 
commission of which he was a member was that certain Indian 
monkeys, Macaaus rhesus, were susceptible to the virus of yellow 
fever and reacted to it as do humans. Thus, a large step forward 
in the problem of yellow fever was made. 

The Foimdation has been working on malaria control since 1916, 
but, even now, has no uniformly succe^ful method of combating the 
disease to offer. All methods must be used and each locality must be 
studied to determine which method is best suited. 

Hookworm disease has been studied in many parts of the world and 
entire communities have been practically rid of this scourge. 

Aid has been given to medical schools in widely scattered countries, 
scientific journals have been supported, and health services have been 
aided, especially in connection with the Mississippi flood. 

In all, $11,223,124 was spent by the Foundation in 1927 in further¬ 
ing medical knowledge and in spreading its benefits throughout the 
world. 

Since the publication of this review another member of the Rocke¬ 
feller staff in Africa has fallen victim to yellow fever. Dr. Hideyo 
Noguchi contracted the disease while attempting to solve the prob¬ 
lems connected with its study. Even while seriously ill himself he 
directed his fellow workers in their efforts to produce the disease in 
monkeys, and it was his blood that was first successfully injected. 

In the death of Noguchi, which occurred May 21, 1928, medicine 
has suffered an irreparable loss. 


INTEB-BTATE POST GBADtTATE XEDICAl ASSOCIATION 

The Annual Assembly of the Inter-State Post Graduate Medical 
Association of North America will be held in Atlanta, Ga., October 
15-19, 1928. i 

An unusually fine program has been arranged which will provide 
much of interest for workers in all branches of medicine and surgery. 

Clinics will be held and papers read by many of the leading physi¬ 
cians and surgeons of the United States, Canada, and the British Isles. 

A cordial invitation to attend the assembly has been extended to 
all naval medical officers by the association. 
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Thb Editok, UNiTffl) States Navai. Medicai. Buixetin, 

Bureau of Medicine and Surgery, Navy Department, Washington, D. O. 
(For review.) 


Nelbon-Loobe-Leaf Living Subgebt, prepared under the direction of an 
advisory board comprising the leading surgeons in the profession. Editor in 
chief, Allen O. Whipple, M. D., Professor of Surgery, College of Physicians 
and Surgeons, Columbia University; Director of Surgical Scrtrice, Presby¬ 
terian Hospital, New York City. Associate editor, Fordyce B. St. John, M. D. 
Professor of Surgery, College of Physicians and Surgeons, Columbia Uni¬ 
versity, New York City. Volumes V and VI. Thomas Nelson & Sous, New 
York, 1928. 

The authors of the important branches of surgery covered by these 
two volumes have continued the policy set forth in the previous vol- 
umnes—of presenting their subjects in an exceptionally clear and 
interesting manner. The illustrations are particularly well chosen, 
and are a distinct asset to the various articles. 

Volume V covers surgery of the abdominal organs and the perito¬ 
neum, while Volume VI takes up the important subject of urology. 
The authors are outstanding men in their profession, and have pre¬ 
sented their subjects in a manner which justifies their selection as 
contributing authors to this work. 

These volumes embrace subjects which are important to naval 
medical oflScers, and especially to those doing active surgery. One 
of the features of this work is the style in which the subjects are 
taken up. Diagnosis and pathology are thoroughly considered, as 
are also anamolies, unusual conditions, etc. Treatment is, of course, 
featured and operative measures exceptionally well presented. 

Naval surgeons who have access to the Nelson Loose-Leaf Living 
Surgery will find Volumes V and VI particularly valuable. 

Diagnosis of Disease by Hobart Amory Hare, M. D., LL. D., Professor of 
Thereapeutios and Diagnosis, Jefferson Medical College of Philadelphia; 
Physician to the Jefferson Medical College Hospital, etc. Ninth edition. 
W. B. Sannders Co., Phlldelphia, 1928. 

Of the triad of books from the pen of this worthy writer on medi¬ 
cine, this work, now in its ninth edition, while the least in size, is 
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perhaps the most important, for it deals with the determination or 
diagnosis of what is wrong with our patient so we may prescribe for 
him and cure him of his disease. The skill with which the prac¬ 
titioner uses the methods and material described in this little book 
is the true measure of his ability as a physician. Our modern medi¬ 
cine depends on accurate diagnosis founded on a framework of inter¬ 
related symptoms built at the bedside and braced, so to speak, by the 
laboratory tests of the technician. It is this approach to the subject 
that the writer has used. The symptoms are discussed first and their 
use in the framework of diagnosis is shown later. A very complete 
index of 56 pages with cross reference gives much quick information. 

Diseases or the Skin, by Richard L. Sutton, M. D., LL. D., F. R. 8. (.Edin.), 
Professor of Diaeate« of the Skin, University of Kaauas School of Medicine, 
Assistant Surgeon, United States Navy (ret.). SeveDth edition. The C. V 
Mosby Ck>., St. Louis, 1928. 

That there is sufficient demand to require a seventh edition in 
less than two years after the sixth publication is an indication of 
the reception accorded this text book by the medical profession. 
General practitioners, and among them may be included naval 
medical officers, when called upon to treat skin diseases will find 
invaluable aid to diagnosis in the large number of splendid illus¬ 
trations and the concise and simple descriptions. The latest de¬ 
velopments in cutaneous therapy are clearly discussed and those 
agents known to be reliable and practicable are recommended in 
treatment. If there is to be a single book on dermatology in one’s 
library, this book will fill the niche. 

The Examination of Patients by Nellis B. Foster, M. D., Associate Physician 
to the New York Hospital, Associate Professor of Medicine at Cornell Uni¬ 
versity College of Medicine. W. B. Saunders & Co., Philadelphia, 1928. 

The first edition of this book is too well known to need description 
in these columns. In the second edition Doctor Foster has added 
differential diagnosis to the material in the first volume and has 
given us a book which is proportionately increased in value. The 
subject matter is arranged for ready reference and offers a quick 
and concise r4sum6 of the modem opinion on the topic. Here is an 
opportunity for the bus^ physician to brush the cobwebs from the 
corners and for the younger man to glean pertinent facts for the 
successful practice of his profession. The discussion of acute ab¬ 
dominal disease, cardiac hypertrophy and hypertension, and other 
subjects too numerous to mention, give the bo<^ its real value. 
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OabIoac ABBaTEKlUAS, bT iTving R. Roth, M. D., Asxlstant in Medicine; Chief 
Children'8 Cardiac Clinic, Mt. Binai Hospital; Instructor in Post Oraduate 
Studies on Diseases of the Circulatory System conducted by Columbia Uni¬ 
versity at Mt. Sinai Hospital, New York. Paul B. Hoeber, Inc., New York. 
1928. Price, $7.50. 

Until recently the “ irregular heart ” covered a group of cardiac ar¬ 
rhythmias that could not be differentiated into definite types. If the 
clinician is unable to differentiate the heart irregularity, it immedi-. 
ately falls into the motley group of cardiac arrhythmias. This book 
is so well written and illustrated with diagrams and graphs that any 
medical man can at least obtain a fair idea of what constitutes the 
different forms of arrhythmias. 

The first part of the book gives a short, comprehensive review of 
the anatomy and physiology of the normal heart beat. By studying 
the normal phenomena described in this part of the book the reader is 
better able to appreciate the alterations constituting the irregular 
heart which follow. 

The second part of the book deals with the arrhythmias, which are 
divided into five general groups, each of which is further divided into 
subgroups. The five main groups give an excellent description of 
sinus arrhythmias, auriculo-ventricular heart block, extrasystolic 
arrhythmias (premature beat), paroxysmal tachycardia, auricular 
flutter and auricular fibrillation, and combined arrhythmias. The 
author has shown his knowledge of the subject by giving an expla¬ 
nation of the mechanism, clinical features, and conditions that may 
induce the abnormal beat in each type. 

It is impossible to do this book' justice in a short book review. It 
it an excellent text on the subject. TTie book will be received with 
enthusiasm by the medical profession and Doctor Roth should feel 
that he has contributed something different, for it is original 
throughout. 

Ct-TWiCAL MiDtaNB, by Oscar W. Bethea, M. D., Ph. O., F. C. 8., F. A. C. P. 
Professor of Therapeutics, Tulane Oraduate School of Medicine; Professor 
of CUnical Therapeutics, Tulane School of Medicine. W. B. Saunders Co., 
Philadelphia, 1928. 

This is a textbook on the practice of medicine in which about 
100 of the more common diseases are discussed. The author has tried 
to give the practitioner and student a comprehensive idea of how 
to diagnose and treat diseases in the home. It is well written. 

The author is brief in his description, in some parts almost to an 
outline form. The book is practically made up of the author’s lec¬ 
tures given in the past few years to the post-graduate and under¬ 
graduate students at Tulane University School of Medicine. 
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XiOBAB PNcnifoNiA, by L. R. Santee, M. D., F. A. O. F. A. O. P., Aeaootate 
Professor of Radiology, St. Louis University Medical School; Radiolofftst to 
the University Group of Hospitals; Chief City Radiologist to St. Louis City 
Hospitals, etc. Paul B. Hoeber (Inc.). New YoiIe, 1928. Price, $3. 

Beginning with the epidemic of influenza in 1918, Doctor Santee 
has collected radiographs of several thousands of cases of pneumonia. 
He has used this material to write a most interesting and instructive 
book on lobar pneumonia which is interesting to the clincian for the 
information it gives on the development of the various types of pneu¬ 
monia, and particularly for the early diagnosis of pneumonia in the 
atypical cases. The frank lobar type is usually a simple thing, but 
the pneumonias of slow development give us many an hour of thought. 
Doctor Santee’s book is very instructive. The serial radiographs 
showing the stages of development and resolution ar^ very clear. 
The pictures are worth studying. A good index makes the book 
valuable for ready reference. 

CuNiOAi. Aspbcts of the Eusctbocabdioobam, a Manual fob Phtbicianb and 
Students, by Harold B. B. Pardee, M. D., Assistant Professor of ClMoai 
Medicine, Cornell University Medical School. Second edition. Panl B. Hoeber 
(Inc.), New York. 1928. Price, $5.60. 

The first edition of Doctor Pardee’s book was printed in 1924. 
This, the second edition, is completely revised and enlarged. The 
important acquisition of knowledge since the publication of the first 
volume is presented in this book. 

The author gives a complete description of all phases of the sub¬ 
ject, including the theoretical and clinical application of the electro¬ 
cardiograph. He is thorough in his discussion of graphs of the 
normal and abnormal hearts. The adoption of a new terminology to 
express the variations of the Q. R. S. group, which Einthoven 
attributed to hypertrophy of the right or the left heart, is an 
important change. 

Several new models of the string galvanometer have appeared in 
the past few years. The radio amplifier tube is used in an electro¬ 
cardiograph put out by one manufacturer. The mechanical fea¬ 
tures and operation of these instruments are mentioned. 

This book is well bound, easy to read, and contains 60 illustra¬ 
tions and a well-prepared bibliography. It is an excellent text for 
the student and guide for the heart specialist. 

Hat Feveb and Abthka, by Ray M. Balyeat, M. A., M. D., F. A. C. P., Instructor 
in Medicine and Lecturer on Allergic Diseases in the University of Oklahoma 
Medical School; Member of the American Association for the Study of 
Allergy; Director of the Balyeat Hay-Fever and Asthniia Clinic, Oklahoma 
City, etc. Second edition, revised and enlarged. F. A. Davis Go., Philadel¬ 
phia, 1928. Price, $3JM). 

The first edition of this work was published in 1926. That a 
second edition is so soon required speaks well for it. It is a book of 
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great value to the physician, but is written in nontechnical language 
so that it can also be understood by the layman. 

In the second edition some sections which were condensed in the 
first edition have been amplified. This is particularly true of the 
section in which wind-borne pollens are discussed. 

Differences in pollen in various parts of the country are discussed, 
snd the importance of these differences when desensitization is 
attempted is recognized. Pollen extracts for treatment should be 
made locally, according to the author. 

That orris powder is a frequent offender is clearly brought out. 

This book should be in the library of every physician who is 
called upon to treat sufferers from asthma and hay fever. 

Dbntai. iNFExmoN AND SYSTEMIC DISEASE, by Russel L. Haden, M. A., M, D., 

Protestor of Etpcrimevial Medicine, Vnivergity of Kantat School of Medicine, 

Kantat City, Kantat. With a foreword by Dr. Edward C. Rotenow. Lea & 

Febiger, Philadelphia. 1928. 

A careful and conservative account of studies in which the author 
sought to assign dental disease to its proper place as a causative 
factor in generalized infections, avoiding overemphasis and under¬ 
estimation. 

The more important conclusions may be briefly stated. 

Pyorrhea and pus pockets are much less important than periapical 
infection as sources of systemic disease of focal origin. 

The incidence of chronic dental foci of infection is very high 
among those suffering from chronic disease. 

The extraction of an infected tooth does not necessarily eliminate 
the alveolar infection. 

The high incidence of infection around retained root fragments 
seems a valid argument for their removal unless there are definite 
contraindications for any operative procedure. 

Too often physicians depend entirely on radiographic findings. 
Much information is gained by tests for vitality, sensitiveness to 
heat and cold, percussion, and transillumination. 

Arthritis is the commonest systemic manifestation of focal infec¬ 
tion in man. 

An excellent book, worthy of careful reading. 

The Ultka-Yiolet Rays, theib action on intebnai. and nervous diseases and 

USB IN PREVENTINO LOSS OF COLOR AND FALLINO OF THE HAIR, by Amold LOTOHd, 

M. D. {Vienna). F. A. Davis Co., Philadelphia, Pa. 1928. Price, $2.60. 

As the subtitle indicates, this book is more of a clinical and philo¬ 
sophical treatise than a textbook on the properties and uses of the 
ultra-violet rays. 

Part I of the book is a more or less rambling discussion of the 
action of ultra-violet rays on general medical conditions, mixed with 
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generalizations upon the part that endocrine disturbances bear in 
these conditions. There are considerable repetition and references to 
other works of the author. 

Parts II and III are mainly a discussion of the causes that underlie 
the falling out and graying of the hair. The part played by the 
ultra-violet rays in the prevention of falling or graying of the hair 
is not very clearly shown by the author and could be made more 
easily readable by the elimination of repetitions and condensation of 
the subject matter. 

This book will be interesting perhaps to those who are greatly dis¬ 
turbed over falling or gray hair, but for the practitioner who wants 
to add an ultra-violet ray outfit to his office equipment, there is not 
much in the book that will help him. 

Muscui FiTNcnoN, by WUhelnvbie G. Wright. Paul B. Hoeber (Inc.), New 

York. 192S. Price, $3.50. 

This little volume, dedicated to the late Dr. Robert W. Lovett, is 
written by his physical assistant. Miss Wright. In her gymnasium 
work she collected the material on which this book is based and she 
presents a text which is complete and enlightening. It might well 
be called a “ Functional Anatomy of Muscles,” for there is a descrip¬ 
tion of the groups of muscles involved in the various muscular 
functions. For the orthopedic surgeon there is presented a ready 
reference to use, as well as a list of muscles involved in each muscular 
action. The book should be useful to the physical therapeutist in 
the development of the weakened muscles following paralysis of the 
infantile or traumatic type. 

Studies in the Pstcholoot of Sex. Volume VII, Bonism and othks bup- 

plbmbntabt studies, by Havelock EUia. F. A. Davis Go., Philadelphia, 1928. 

Price, $5. 

This is the final volume of Havelock Ellis’s “ Studies,” which have 
been so widely known since the first edition was published in 1900. 
It treats of various departures from the normal in sexual psychology, 
such as eonism, the pleasure derived from wearing the clothing of 
the opposite sex; undinisin, the gratification obtained by some from 
the sight and soimd of running water; and kleptolagnia, the desire 
to steal because of the emotions aroused by theft of certain articles. 
In addition, the mechanism of sexual deviation is lucidly discussed, 
and dream synthesis, as opposed to the analysis of dreams, is exten¬ 
sively described. 

The final chapters on the history of marriage are of especial 
interest and consist largely of a critical review of Westennarck’s 
classical work, “ The History of Human Marriage.” Ellis evidently 
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has great admiration for the ideas advanced in this country by Judge 
Lindsey, concerning ‘‘companionate marriage,” as a noviciate prior 
to permanent marriage. “Innocence”—where ignorance is really 
meant—^is fast disappearing among both sexes of the younger gen¬ 
eration, to the great benefit of all, according to the author. 

The student of abnormal psychology will find much to interest 
him in this volume. 

Yabns or A Kentucky Admibal, by Hugh Rodmans, Rear Admiral, United States 

Navy, The Bobbs-Merrill Ck>., Indianapolis, 1928. 

A naval medical officer, like other physicians, sometimes wishes 
to read other books than those treating of medical subjects. No book 
known to the reviewer will give keener pleasure in the reading than 
this one by Admiral Kodman. It is not just a collection of yams 
such as those who have the privilege of knowing the author would 
expect him to spin. It is this and more, as in its pages is found 
much of the history the Navy has made in the past fifty years, and 
in the making of which the author played no inconsiderable part. 

The Battle of Manila Bay and the service of our battleships with 
the Grand Fleet in the World War are entertainingly described. 

In his more serious moments Admiral Rodman has made a plea 
for the maintenance of an adequate navy in order that our coimtry 
may not suffer the fate that has befallen other nations which have 
possessed navies that were almost good enough—^but not quite. 

No naval officer, medical or other, will want to miss reading this 
book, and it will be a good thing for our country if it becomes 
widely read by the public. 

57U—28-^14 
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THE DIVISION OF PREVENTIVE MEDICINE 


Commander M. A. Stuabt, Medical Corpa, United States Kayy, In charge 


N0TZ8 ON Pbevbntivb Mbdicinb POE Medical Opficebs, United States Navy 


71HA1 BEPOBT 07 THE COHMITTEE. CHEMICAL SECTIOH, KATIOHAL 
SA7ETT COUHCn, ON S7BAT COATINO (ABBIBGED) 

It is only within the past 10 years that possible health hazards in 
the use of the spray gun have been brought to the attention of indus¬ 
trialists. In Dr. Alice Hamilton’s monograph on The Hygiene of 
the Painters’ Trade, published in 1913,’ there is no mention of spray 
coating. The first mention of this subject in the literature is found 
in a paper by Dr. R. P. Albaugh, of Ohio, in 1915.* Wade Wright, 
in 1917,* in a statistical table showing the cases of lead poisoning 
diagnosed during the first year of his industrial clinic at Boston, 
includes a spray painter. 

Five years later N. C. Sharpe published the first really extensive 
study of the process of spray coating from the standpoint of the 
hazard of lead poisoning at that time.* In this study a paint was made 
up in which the pigment consisted entirely of white lead, this being 
60 per cent of the whole mixture. The liquid portion consisted 
mainly of linseed oil and turpentine in approximately equal parts. 
This mixture was diluted with benzine to the proper consistency for 
spray painting. Air pressure was kept between 35 and 55 pounds per 
square inch, and the spray was directed against a vertical wall. The 
experiments were done in a large room with a low ceiling, so there 
was a tendency for the fumes to roll back toward the operator. No 
direct draft for fume removal was in operation. Some specimens of 
air were collected by being drawn through suction cylinders contain- 


^Balletin 120, U. S. Bureau of I/abor Statistics, May, 1913. 

* Albaugh, R. P.: A fatal case of slow poisoning in the person of a young man em- 
ployed aa a sprayer In a Tamlsbing department, Ohio Public Health Journal, Yol. VI, 
No. 5, Novembw, 1915, p. 512; also, The dangers connected with the spray method 
of finishing and decorating, American Journal of Public Health, Vol. VII, No. 8, March, 
1917, p. 279, 

* Wright, Wade: An Industrial Clinic, Monthly Labor Review, U. S. Bureau of Labor 
Statistics, December, 1917. 

^Sharpe, N. C.: Report on an investigation to determine the haaard to the health 
of operators using the spraying machine for painting: The risk of lead poisoning. 
Journal of Industrial Hygiene, April, 1922, vol. 8, p. 378. 
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ing water or dilute acid, the air being broken up by the finely per¬ 
forated bulb on the suction tube. In the case of other specimens 
Duckering’s method was used. Samples of air were taken at various 
positions likely to be occupied by the nose and mouth of the spray 
painter, 300 liters of air being used for each estimation. In order to 
study the distribution of the spray, porcelain plates varying in sur¬ 
face area from 12 to 50 square centimeters were exposed horizon¬ 
tally in different locations for half-hour periods. In estimating the 
samples for lead they were treated as if the lead was in organic 
combination. 

During the three-day experiment in spraying the wall the operator 
worked from four to five hours daily. The urine for the 24 hours 
following showed the presence of 0.3 milligram of lead. The plates 
exposed for half-hour periods indicated that with lead paints 
sprayed with the apparatus used at that time lead was deposited 
11 feet to the right of the operator and 3 feet behind the operator. 

In certain other studies the collecting apparatus was taken to a 
factory where small objects (1 to 2 square feet) were spray painted 
in a cabinet provided with excellent suction. No lead was recovered 
from the air samples, although plates exposed at various points 
indicated that at certain positions in the neighborhood of the sprayer 
lead was deposited. 

Various types of masks were tested in order to determine the de¬ 
gree of protection afforded the spray painter. In each case a dupli¬ 
cate air sample without protection was taken as a control. It was 
found in this study that fine wire-gauze masks afforded no protection 
whatever. A mask of gauze and cotton made as thick as possible 
without causing uncomfortable or constrained breathing reduced the 
lead present in 10 cubic meters of air from 90 to 10 milligrams. A 
mask of gauze, cotton, wool, and charcoal reduced the lead from 
104.2 to 3.33 milligrams. This mask was so uncomfortable, however, 
that no workman would endure it, and if worn comfortably it was 
found to be useless on accoimt of entrance of air from the side. 
Masks of comfortable breathing thickness of gauze and cotton wool, 
moistened with a 6 per cent solution of sodium sulphide, reduced the 
amount of lead present from 232 to 12.4 milligrams per 10 cubic 
meters of air. A similar mask, but dry; that is, without sodium sul¬ 
phide solution, permitted 11.7 milligrams per 10 cubic meters to pass 
through, whereas a moistened mask in the same test permitted but 
5.8 milligrams to pass. 

The author calls attention to the risk of poisoning from the inlia- 
lation of fumes of volatile substances used in paint, but concludes 
that there is no danger from lead poisoning in spraying small ob¬ 
jects properly placed in an exhaust cabinet provided with efficient 
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suction. On the other hand, he concludes that his experiments show 
that when lead is a constituent of a paint used in spraying walls 
inside a building there is real danger of lead absorption. In exte¬ 
rior painting he feels that there would probably be less risk from 
poisoning since the painter could take advantage of the prevailing 
air currents. 

In 1924 Doctor Hamilton pointed out that the danger of the 
painter from lead poisoning had recently been increased by the 
very general adoption of the spray gun for painting all sorts of 
factory goods, large as well as smajll objects being painted in this 
manner, and recently the interiors of buildings.” She states that 

experiments by the United States Bureau of Mines show that it 
is possible to construct a gas mask which will filter out oily drop¬ 
lets without becoming clogged, but it remains to be seen whether men 
will consent to work eight hours a day in a gas mask.” 

After the appointment of an advisory committee and the holding 
4>f public hearings, regulations governing spray coating were adopted 
in 1924 (revi^d in 1925) by the Industrial Commission of Wis- 
•consin. In the spraying of buildings, ships, and structures these 
regulations fixed a maximum distance between the spray gun and 
the object to be treated, provided that respirators or other devices 
approved by the industrial commission must be worn, and that ex¬ 
posed parts of the body should be covered by a nondrying oil, 
grease, or cream. In the spray coating of other objects booths muse 
be provided with exhaust ventilation, although the extent of such 
ventilation is only indicated in a foot note as follows: 

In some instances an average flow of 200 cubic feet per minute per square 
foot of booth space area was found none too much for effective protection, and 
in other cases as low as 80 cubic feet per minute was found equally effective. 

The next important step was taken in Pennsylvania,® where an 
•exhaustive study of the whole problem was initiated in the spring of 
1925 under the State Department of Labor and Industry. This 
investigation—^the first really comprehensive one which had been 
•conducted anywhere—was directed by Prof. H. F. Sm 3 rth, of the 
Laboratory of Hygiene of the University of Pennsylvania, in con¬ 
junction with Dr. Elizabeth E. Bricker, of the Department of Labor 
and Industry. Thirty-two different industrial groups comprising 
233 plants using the spray gim in production were visited and studied, 
many of them applying the spray to furniture or to small metal 


* Hamilton, Alice: The prevalence and distributloia of industrial lead poisoning. Journal 
•of the American Medical Association, Aug. 28, 1924, vol. 83, No. 8, p. 588. 

* Smyth, Henry Field: Hazards of spray coating processes investigated. The Nation’s 
Health, May, 1927, vol. 9, No. 5, p. 24. 

Smyth, Henry Field: Spray coating processes. American Jonmal of Public Health, 
May, 1927, vol. 17 , No. 5, p. 440. 
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objects. Ninety-one analyses were made for benzol, 22 for lead, 
26 for dust, 168 air-velocity determinations were made. In all, 
883 physical examinations were made and 43 specimens of urine 
were analyzed for lead. In addition to these field investigations. 
Doctor Smythe and his associates conducted special studies on benzol 
concentration and exhaust ventilation in an experimental booth 
specially set up for the purpose in the Laboratory of Hygiene of 
the University of Pennsylvania. 

The Pennsylvania study made it clear that there are three major 
health hazards which may be involved in the use of the spray gun 
for interior work under various specific circumstances. Where 
paints and enamels contain an important proportion of lead, plum- 
bism may result; where benzol thinners are used in connection with 
paints or lacquers sprayed upon the interior surfaces of structures 
or upon manufactured articles, there is danger of benzol poisoning; 
vitreous enamel used in making bathtubs and similar vitreous ware 
frequently contribute to the atmosphere sufficient finely divided silica 
to create a silicosis hazard.. No clearly marked clinical cases of 
poisoning were revealed in the course of the Pennsylvania studies, 
but an appreciable proportion of workers exposed to benzol showed 
the disturbed blood picture characteristic of early benzol poisoning 
and it appeared that the benzol content of lacquers and similar 
finishes is highly variable and uncertain and that, even when not 
originally present, benzol is frequently added in the form of cheap 
lacquer thinners. Exposure to benzol was therefore at that time 
much more common than was generally realized. Doctor Smyth 
and his associates found that both benzol and lead were often pres¬ 
ent in large amounts in the air bi*cathed by the industrial sprayer 
and that of the 127 lacquer sprayers examined 5-f- per cent showed 
white-blood cell counts indicative of benzol poisoning and 39+ per 
cent gave a disturbed blood picture. The Pennsylvania study also 
revealed that 18 per cent of the men engaged in paint spraying 
showed stippled cells or polychromatophilia (the property of being 
stainable with certain stains). In the Pennsylvania investigation 
of eight spray painters engaged in building or structural painting, 
none were found to have lead poisoning. 

II. Initiation of tbb Pbbsent Invbsttgation 

Recognizing the importance of an authoritative examination and 
study of the health hazards of spray coating by an unbiased body, 
and as yet unaware of the Pennsylvania study, the National Safety 
Council at its Cleveland Safety Congress in 1925 created a special 
steering committee to organize an intensive study of the problem 
and appointed Mr. A. L. Watson as chairman. The steering com- 
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mittee in turn appointed for this purpose a spray-coating committee 
of 23 members representing Federal and State bureaus, universities, 
national health organizations, insurance companies, organized labor, 
and manufacturers of materials and equipment used in spray coating, 
with Prof. C.-E. A. Winslow, of Yale University, as chairman. The 
committee met in New York.for organization on March 5, 1926, and 
elected Dr. Leonard Qreenburg, of the United Public Health Service, 
secretary. A tentative program of study was drawn up and a 
request made for an appropriation of $10,000 to finance it. 

The National Safety Council appropriated the necessary funds and 
at a second meeting of the committee held on June 4, 1926, it was 
decided to invite Dr. H. F. Smyth and his associates, who had recently 
completed their study in Pennsylvania, to undertake the actual con¬ 
duct of the new investigation. At the same time the United States 
Bureau of Mines was asked to conduct certain special studies of the 
efficiency of respirators which it was felt were necessary to sup¬ 
plement existing knowledge of this subject. 

The committee was exceedingly fortunate in thus securing the 
services of Doctor Smyth and his colleagues, who were even then in 
the midst of similar studies and were thus able to begin active work 
without the delay incident to coping with a new problem. Associated 
with Doctor Smyth were H. F. Smyth, jr., and Dr. E. F. Pike, who 
conducted field and chemical studies. Blood counts were made by 
X>r. Miriam Izard, J. B. VanMeter, and Miss A. T. Marston. Some 
blood counts, as well as urine analyses, were made by Doctor Haluska, 
of Detroit. 

III. ScOPB OP THE InVBSTIOATIOK 

The use of the spray gun had penetrated so many industries and 
was employed for such a wide variety of purposes that it was ob¬ 
vious to the committee that the investigation must be confined to the 
study of the more significant hazards. Even therein, with the time 
and money at its disposal, it could not hope to accomplish a searching 
investigation which would accurately measure the degree of hazard 
or establish any considerable volume of reliable information. The 
course that seemed best was to select a locality which promised a 
reasonable field in which conditions could be studied intensively 
rather than broadly. It was recognized that this might not yield 
results that were typical of the industries studied or typical of the 
spray-painting occupation as a whole. It would constitute, however, 
a forward move which, with the results of the Pennsylvania study, 
could be expected to cast additional light on an obscure problem for 
which industry was demanding a constructive solution. 

The three outstanding health hazards arose obviously from the use 
of benzol, lead, and silica, the latter not the siliceous pigments 
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ground in linseed oil used sometimes as a constituent of paints but 
the free silica that might be present in vitreous enamels. The pri¬ 
mary objective, therefore, was the detection of benzol poisoning, 
plmnbism, and silicosis and their prevention. Such cases were to be 
sought principally among sprayers of lacquer, leaded undercoats, and 
vitreous enamels. The first two of these pointed directly to the field 
of automobile finishing, as this might be expected to yield satisfac¬ 
tory information on both benzol and lead; vitreous-enamel spraying 
should yield information on both lead and silica. The selection of 
these industries, therefore, was economical and also desirable, in view 
of the fact that in Pennsylvania it had been impossible to study 
large-scale automobile body finishing or individuals who had been 
subjected to long exposure in vitreous enameling processes. 

In making this selection (or reaching its final conclusions) the 
committee could not be guided in any way by statistical information 
on occupational-disease occurrence among spray operators, because 
nothing reliable of the kind existed. It is generally conceded that 
many cases of chronic benzol poisoning, plumbism, and silicosis are 
undetected, pass for other diseases, or, at least, are not reported as 
occupational diseases. Furthermore, no information is available on 
the corresponding exposure to the hazards in question, so that their 
relative severity can not be ascertained in industry as a whole or in 
any branch of industry or in any specific occupation. We can not 
say, for example, on the basis of statistical knowledge, whether 
brush painters are more prone to plumbism than undercoat sprayers, 
or whether there is a relatively higher death rate from silicosis in 
granite cutters than in enamel sprayers. In this matter the com¬ 
mittee at once recognized the futility of attempting any stati^ical 
exploration; general judgment could be the only guide. 

The activities of Doctor Smyth’s staff began in fact on June 7, 
and, after assembling equipment and conducting certain preliminary 
studies, they proceeded to Detroit and Toledo, where it had been 
decided that the most favorable field could be found. Through the 
courtesy of Dr. Henry F. Vaughan, commissioner of health of De¬ 
troit, laboratory facilities of the most excellent character were gen¬ 
erously placed at their disposal. During the period spent by the 
field staff in Detroit tests were made in 4 automobile-body plants, in 
2 automobile factories, and in 3 vitreous enameling plants. ]^- 
ployees of three contracting painters were also studied. In Toledo 
study was made of a large automobile plant, a vitreous-enamel plant, 
and a plant making spray-painting equipment. The employees of 
six contracting painters were also examined. Enameling plants in 
Mansfield and in Cleveland were also visited and studied. 

Throughout the study the effort was made to observe conditions 
existing in the industries which were being examined, to determine 
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the degree of atmospheric pollution in the air breathed by tiie opera¬ 
tor, and to correlate as far as possible these engineering and chemical 
findings with the actual condition of the operatives as revealed by 
careful clinical examination and by refined blood tests and examina¬ 
tions of body dischargCxS. Altogether 29 different plants (or groups 
of workers) were studied. Eighty-six air tests were made for benzol, 
27 for lead, and 33 for silica. A total of 354 physical examinations 
were made, including 349 blood tests. 

IV. Spbay Paint CJonbittoicntb 

A paint is a mixture of pigment and vehicle (liquid portion) with 
which additional thinning liquid may sometimes be used. The fol¬ 
lowing is a summary of the substances usually ^countered in various 
types of paints: 

Interior paints .—For interior walls and ceilings of dwelling houses, 
hotels, factories, etc., lead-free prepared paints are quite widely used 
in spray-painting work. They contain as a rule the following solid 
ingredients: Lithopone, zinc oxide, titanium oxide pigments, calcium 
carbonate, barium sulphate, china clay, and other siliceous earth 
pigments. 

The liquid materials used in spray paints for interior surfaces, 
which are applied possibly to the greatest extent, are vegetable dic¬ 
ing oils, chiefly linseed oil and chinawood oils. 

The thinners almost universally used with these interior spray 
paints are mineral spirits (a high-boiling-point distillate from pe¬ 
troleum) and, to a very minor extent, turpentine. The main use for 
turpentine in paints is where the paint is mixed by hand rather than 
in prepared form. 

Exterior paints .—For general exterior painting work upon dweU- 
ings and other structures where white and light tints are desired, 
the pigments most commonly used are basic carbonate white lead, 
basic sulphate white lead, zinc oxide, leaded zinc oxide, titanium 
oxide pigments, lithopone, china clay, and other siliceous earth pig¬ 
ments. The tinting colors used in these white paints, where a tinted 
paint is desired, are usually in very minor proportions and consist of 
such tinting colors as Prussian blue, chrome green, carbon black, 
chrome yellow, iron oxides, ochre, sienna, etc. 

Paints for exterior work contain usually not over 10 per cent by 
weight of volatile materials, the balance being solid pigments and 
liquid drying oils. Many of these paints contain not over 6 or 7 
per cent by weight of volatile materials, and of this percentage in 
many cases the volatile is entirely mineral spirits, although in some 
cases from 2 to 7 per cent may be turpentine. 

In finishing railway cars, such as freight cars, coal carriers, etc., 
and structure steel the paints employed are almost invariably made 
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with carbon black or mineral earth pigments such as mineral brown, 
ground in raw linseed oil or in heat-bodied oils and varnishes. As a 
rule, the volatile portion of such paints will run from 10 to 20 per 
cent by weight. In this volatile portion in most instances there is 
no turpentine, the volatile portion almost invariably consisting of 
straight mineral spirits. No benzol or other aromatic hydrocarbons 
are employed in such paints. 

Lead .—^Lead is also used as a primer on structural steel. 

Lacquers .—Nitrocellulose lacquers are made with soluble nitrated 
cotton, gums such as dammar, ester gum, etc., solvents and plasticizers. 
The solvents almost universally employed are amyl acetate, butyl 
acetate, ethyl acetate, butyl propionate, acetone, ethyl alcohol, and 
butyl alcohol. While benzol was at one time quite widely used in 
lacquers, its use has now been discontinued by practically every 
manufacturer of lacquer because of its recognized health hazards. 
It has been replaced with toluol. Wherever ethyl alcohol is used 
it is denatured and may contain up to 5 per cent of wood alcohol 
or 0.5 per cent benzol in accordance with the requirements of the 
United States Government denaturing formulae. Finished lacquers 
in which denatured ethyl alcohol is used, however, probably never 
contain as much as 1 per cent of wood alcohol. Some other types 
of solvents are being experimented with in a limited way and in small 
amounts. These include turpentine solvents, cyclohexanol, and 
diacetone alcohol. The total amoimt of volatile material in lacquers 
probably ranges from 40 to 70 per cent by weight Nitrocellulose 
enamels contain in addition to the above ingredients a great variety 
of pigments. For certain colors it is necessary to use lead com¬ 
pounds, particularly lead chromate, which may be present in an 
amount up to 10 per cent by weight. 

As additional thinning mediums, toluol and xylol are used almost, 
exclusively in high-grade lacquers. According to the findings of the 
benzol committee they are relatively harmless. 

The so-called plasticizing mediums used in lacquers are very high- 
boiling-point materials that do not evaporate rapidly and which 
largely remain in the film. These are such substances as tri-cresyl 
phosphate, dibutyl phthalate, diamyl phthalate, diethyl phthalate, 
etc. 

V. BENZOL POIBONINO AS A SPRAT-OOATINO HAZABD 

No attempt will be made to review the extensive literature of 
benzol poisoning since the reader who desires to go more deeply into 
the subject will find it very fully presented in the report of the com¬ 
mittee on benzol of the National Safety Council issued a year ago.^ 

^ Final report of the committee on benzol, chemical, and rubber sections. National Safety 
Council, May, 1926. 
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In general, it is only necessary to recall that benzol is a highly toxic 
substance causing a complex of symptoms which may be summarized 
as follows: (a) General systemic disturbance as evidenced by head¬ 
ache, dizziness, weakness, loss of appetite, and loss of weight; (&) 
pallor, shown by blood examination to be due to true anemia; (c) 
marked reduction in white blood cells (revealed, of course, only by 
microscopical examination); (d) bleeding from nose, gums, vagina, 
and bowels, with the development of purplish spots caused by small 
hemorrhages within the tissues; (e) sore and spongy gums and 
burning of eyes and throat; (/) shortness of breath and tightness of 
chest; {g) sometimes abdominal pains, nausea, and vomiting; (A) 
sometimes slight tremors, visual disturbances, and abnormal sensa¬ 
tions, rarely convulsions and delirium; (i) rarely rashes and skin 
eruptions. 

Benzol poisoning may be detected in its very early stages by a 
<iecrea6e in the number of white cells present in the blood and accord¬ 
ing to the findings of the committee on benzol a white cell count 
below 5,625 per cubic millimeter of blood may be considered a reason- 
Ably clear index of latent benzol poisoning. Injuries of- this sort to 
the blood-forming organs were found in the studies of the committee 
on benzol to be associated with even very low concentrations of 
benzol in the atmosphere (100 p. p. m.) while Legge states that 550 
p. p. m. is likely to be associated with definite clinical poisoning.® 

The committee on benzol concluded that masks and respirators 
depending on the filtration principle should not be relied upon to 
protect the workers against ordinary routine exposure to benzol 
fumesi, since such devices can not be made efficient without making 
them too uncomfortable to be worn continuously. It urged that, 
wherever benzol is used as a solvent or vehicle under conditions 
which almost of necessity permit more or less evaporation into the 
atmosphere, effective exhaust ventilation should be provided together 
with monthly medical examination including blood tests to detect 
incipient poisoning. It finally concluded that the serious attention 
of manufacturers now using benzol should be directed to the sub¬ 
stitution of some less harmful solvent for so dangerous a substance. 

VI. Eesults of Benzol Poisoning iNVES-noA-noN 

In 2 of the 7 plants studied the lacquer was thought to contain 
little or no benzol, in 1 the men had been on strike and had thus been 
free from recent exposure, in 1 plant the composition of the material 
was variable, and in 3 benzol was definitely present (1.5, 5, and 9 per 
<5ent, respectively). The booths or tunnels in which the spraying 

* Legge, T. M.: Chronic B&aol Poisoning. Jour. Indnst. Hyg., March, 1920, I, No. 
XI, p. 580. 
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was performed were all provided with systems of local exhaust 
ventilation but the average air velocities in all but one plant (in 
which the average velocity was 147 feet per minute) were generally 
low, ranging from 45 to 73 linear feet per minute. 

Determinations of benzol in the air were made in only 5 of the 
plants studied with average results varying from 375 to 1,880 parte of 
benzol per million. Individual test results, however, varied widely 
and were not closely correlated with the benzol content of the lacquer, 
though they did indicate that the benzol hazard in this industry is a 
very real one. 

The following comparison of the low exposure plants (the two 
using lacquers supposed to be nearly free from benzol and the one 
from which the workers had recently been absent on account of a 
strike) with the other four plants which, for the sake of comparison 
were termed “ high-exposure plants ” brings out some very suggestive 
differences. First, the men in the high-exposure plants reported 
more than twice as many subjective complaints as the men in the low- 
exposure plants (particularly constipation, dizziness, and dyspnea)^ 
and the proportion of these complaints reported showed generally 
an increase with length of service. Second, the men in the high- 
exposure plants showed a larger proportion of low red cell counts— 
17 per cent with less than 4,000,000 red cells, as compared with 7 per 
cent for the low-exposure plants; while the white cell count, the 
most significant index of incipient benzol poisoning, gave an even 
more striking contrast. Taking the benzol committee limit of 5,625 
white cells per cubic millimeter as a dividing line, only 1 man out of 
69 in the low-exposure plants fell below standard while in the high- 
exposure plants 19 out of 91 men examined gave a disturbed blood 
picture. Here, as in the case of subjective symptoms. Doctor Smyth’s 
data show a striking increase in disturbed blood pictures with in¬ 
creased length of service. Finally, the analysis of the combined 
blood picture and subjective symptoms for individual workers shows 
that out of the 69 men in the low-exposure plants only 1 gave a pic- 
tutre suggestive of a diagnosis of benzol poisoning while there were 
7 such men out of 91 subjects employed in the high-exposure plants. 

From these results it seems very clear to the committee that the 
spraying of benzol lacquers with the spray gun constitutes a real 
health hazard under the conditions found by Doctor Smyth. 

YU. Lead Poiboninq as a Spbat Coatino Hazabd 

The whole subject of industrial lead poisoning has been so admir¬ 
ably reviewed by Aub, Fairhall, Minot, and Reznikoff” that it is 

*Lead Poisoning. Aub^ J. C., Ftairball, U T.» Minot, A. 8., and Besnikoff, Paul. 
Medicine Monographs, Vol. VII, 1920. 
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unnecessary to discuss the general subject. It need only be recalled 
that the ingestion of lead may be detected by analyses of feces and 
the absorption of lead by analyses of urine. Lead poisoning in its 
incipient stago is indicated by a characteristic stippling of the red 
cells of the blood. 

In the present investigation Doctor Smyth studied 170 men, includ¬ 
ing 97 men working in six different automobile or automobile-body 
plants spraying paints and undercoats, 38 house painters using the 
spray gun on inside or outside work, and 35 men applying vitreous 
enamel to castings. The materials used by the undercoat sprayers 
contained 10 to 19 per cent of lead. The paint used by the indoor 
painters contained less than 1 per cent and that used by the outdoor 
sprayers 19 per cent. In the vitreous-enamel plants the soluble lead 
varied from 0.4 to 20 per cent. 

In the booths used for spraying paints and undercoats the average 
exhaust velocity produced at the working face by the local ventilation 
provided was again low (averaging 28 to 75 linear feet per minute), 
except in one plant where an average velocity of 160 feet was 
recorded. Conditions in the vitreous-enamel plants were somewhat 
better, with velocities averaging between 0 and 212 feet. The ammmt 
of lead determined in the air was low in the case of two undercoat 
plants and in the case of the indoor house painters, but was high in 
the three other undercoat plants (32 to 164 milligrams lead per cubic 
meter of air). 

Since our resources did not permit of both procedures, it was 
arranged to have chemical examinations made of feces rather than 
of urine. Urine studies would, of course, have been more significant 
of actual lead absorption, but lead in the feces is at least indicative 
of the ingestion of the poison, and it was desired to secure data com¬ 
parable with those obtained by the United States Public Health 
Service in its study of tetraethyl lead. Of the group of 65 spray 
painters examined 17 per cent showed more than 0.03 milligram lead 
per gram of feces as against none in the normal persons and 34 per 
cent in those workers exposed to a highly intensive lead hazard, in 
the Public Health Service study.“ Our group includes two struc¬ 
tural painters, one of whom showed over 0.03 milligram of lead per 
gram of feces. 

Of the 170 workers subjected to medical examination 19 per cent 
complained of digestive disturbances, 10 per cent of loss of weight, 
9 per cent of constipation, 8 per cent of loss of appetite, and 3 per 
cent of gastric pain, while 5 per cent showed the characteristic blue 
line on the gums. Of the 39 structural painters examined 4 com- 

^ The Use of Tetraethyl Lead Gasoline in Its Relatioa to Public Health. Bulletin No. 
168, Treasury Dept., Washington, D. C., 1026. 
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plained of digestive disturbances, 3 of loss of weight, 4 of constipa¬ 
tion, 1 of loss of appetite, 2 of gastric pain, and only 1 showed a blue 
line on the gums. Owing to the small total of men in this class the 
figures are given as numbers of men, rather than pe^ cent of the total. 

Blood tests failed to show any extensive prevalence of anemia but 
counts of stippled cells made on a selected group yielded striking 
results, 7 out of 16 men giving a count of over 100 stippled cells per 
100,000 total cells as against only 1 out of 15 lacquer sprayers exam¬ 
ined as a control. This result, like the data for lead in feces, would 
tend to place interior spray coating with lead paints in the class of 
hazardous industrial occupations. Doctor Smyth’s data indicate that, 
out of 97 undercoat sprayers, 6 individuals gave a complex of siga« 
and symptoms suggestive of incipient lead poisoning. Among 38 
house painters there were 3 cases of this kind, while 37 sprayers ot 
vitreous enamel containing lead gave 5 more. 

Again, as in the case of benzol, we may conclude that the lead poi¬ 
soning hazard in spray coating as at present conducted in the indus¬ 
trial plants examined is a distinctly significant one. 

VIII. Siucosis AS A Spbay Coating H.azard 

The spraying of vitreous enamels in the manufacture of sanitary 
ware, refrigerator linings, stove parts, milk tanks, etc., may involve 
two distinct hazards—that of lead poisoning when the substance 
sprayed contains lead and that of silicosis when finely suspended 
silica dust is present. The latter problem will be found fully dis¬ 
cussed in its more general application in a monograph by Greenburg.” 

The present study covered 35 workers (of whom 2 were women) 
in 6 groups employed in spraying vitreous enamel on castings and 26 
workers (of whom 19 were women) in 4 groups spraying vitreous 
enamel on sheet metal. The enamels sprayed on castings included 
a substantial proportion of lead (4-26 per cent total lead, 0.4-20 per 
cent soluble lead) with a relatively low percentage of silica (21-37 
per cent). On the other hand, the vitreous enamels sprayed on sheet 
metal contain little or no lead and a higher proportion of silica 
(43—47 per cent). The .sprayers on castings have already been in¬ 
cluded in our earlier discussion in the groups exposed to the lead 
hazard; both groups of vitreous-enamel sprays (61 in all) furnish 
material for an estimate of the silicosis hazard. 

According to the experience of English students of industrial 
hygiene marked success in protecting the health of the workers has 
been attained in pottery manufacture by the use of a low solubility 
lead glaze, a bisilicate of lead ydelding less than 5 per cent of soluble 

Greenburg. Leonard: Studies on the Industrial Dust Problem. Public Health Re¬ 
ports, Feb. 13, 1925, pp. 291-309; Apr. 17, 1925, pp. 765-766; and July 31, 1925. pp. 
1591-1603. 
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lead. This type of fritted lead silicate, if it is possible to use it in 
‘ spray coating, should also avoid the danger of silicosis. We have 
no information as to whether such materials are in the market in this 
country but that the practice) is not general is indicated by Doctor 
Sm 3 ^h’s analyses which show that in four out of five instances most 
of the lead present was in soluble form. The possibility of preparing 
a vitreous enamel so compounded as to contain no important propor¬ 
tion of either free lead or free silica should be given very careful 
study. 

Measurements of air velocity showed that in the booths where vit¬ 
reous enamel was sprayed on castings the exhaust was reasonably 
effective with velocities averaging 123 to 212 feet per minute. In 
the booths where sheet metal was treated the apparatus was much 
less efficient, giving average velocities varying from values too low 
to be measureable up to 125 feet per minute. 

Doctor Smyth’s dust counts at the working face of these spray 
coating booths were highly significant. The one plant equipped 
with a really adequate system of ventilation giving an air velocity 
averaging 212 linear feet per minute yielded an average dust coimt 
of 400,000 particles per cubic foot. Two other plants with ex¬ 
haust velocities of between 123 and 130 feet, respectively, gave 
average dust counts of between 6,000,000 and 24,000,000 particles 
per cubic foot. The plant with an exhaust system so poor as to 
give no measurable velocity showed an average of 445,000,000 par¬ 
ticles per cubic foot. 

It seems clear to us from these observations that an exhaust 
velocity of 130 lipear feet per minute may be insufficient to properly 
protect the vitreous-enamel sprayer from dangerous exposure to 
silica dust; but that an exhaust velocity of over 200 linear feet 
proved adequate for the purpose in the instance studied. 

The physical complaints reported by the sprayers of vitreous 
enamels were more numerous than in the case of the other groups 
studied, and this was true not only for the sprayers on sheet metal, 
who were chiefly women, but also for the male sprayers on castings. 
It is particularly notable that dizziness was reported by 31 per 
cent of the sprayers on castings and 27 per cent of the sprayers on 
sheet metal; loss of weight by 23 per cent of the sprayers on cast¬ 
ings and 19 per cent of the sprayers on sheet metal; dyspnea by 17 
per cent of the sprayers on castings and 27 per cent of the sprayers 
on sheet metal. 

The most direct measure of the silicosis hazard can, of course, 
be made by radiographic examination, and readable pictures were 
obtained for 32 different individuals. Twenty-three of these 32 
workers had been employed for less than three years at this type 
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of work and all of the 23 plates from these workers were negative. 
Of the 9 workers employed for more than 3 years, on the other hand, 
two gave a picture interpreted by the expert who read the plates 
(Dr. H. K. Pancoast) as silicosis, and a third as probably silicosis. 

IX PaoTBcrnro Spbat Ooatibs bt Local Exhaust Vbntxlation 

Becognizing the very real hazards to which the spray coater 
may be exposed from benzol, from lead, and from silica dust, it 
is next essential to consider how he can be protected from such 
danger. 

The first type of protection to which we naturaly turn is that 
of local exhaust ventilation; and in one instance, that of spraying 
vitreous enamel upon castings, we have fairly clear evifleiice of the 
value of such equipment. In the vitreous-enamel plants with ex¬ 
haust ventilation amounting to 130 linear feet per minute or less 
relatively high dust counts were found with suggestive evidence 
of plumbism. In one plant studied, however, we find a very differ¬ 
ent picture. Here 14 men were employed in spraying a compound 
containing 4 per cent of lead and 37 per cent of silica. With an 
exhaust ventilation varying from 166 to 257 linear feet the dust 
counts wore consistently under 600,000 particles per cubic foot and 
no case of silicosis was found in a series of X rays covering all the 
14 individuals. It would seem probable from these findings that 
exhaust ventilation of 200 linear feet per minute may adequately 
protect the worker against the silica hazard in the spraying of 
vitreous enamel. Further studies may show that exhaust rates 
lower than 200 linear feet per minute may pro^e adequate with 
improved arrangements of booth and spray gun. 

As regards lead, if we compare the exhaust ventilation in the 
various plants spraying lead with the lead content of the air re¬ 
spired by the worker, we find a very high degree of atmospheric 
pollution (32-164 milligrams lead per cubic meter of air) in three 
undercoat plants associated with poor exhaust ventilation (28-54 
linear feet per minute). There was suggestive evidence of plumb¬ 
ism in a vitreous-enamel plant with an exhaust of 130 feet and in 
another with an exhaust of 123 feet. On the other hand, in an 
undercoat plant with an exhaust of 160 feet and in a vitreous- 
enamel plant with 212 feet no cases wer6 found. 

From this evidence it may be concluded that an exhaust velocity 
of 130 linear feet is probably inadequate for the protection of the 
spray coater against lead poisoning, though the data are scarcely 
sufiicient to state whether or not an exhaust of 150 feet would or 
would not in general provide satisfactory protection. Further study 
may make a more definite standard possible. 
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For benzol we have even less information. Of seven plants 
studied six had average exhaust velocities under 75 feet per minute. 
In one of the six satisfactory benzol determinations were not ob* 
tained; the other five had very high benzol concentrations in the 
air respired by the worker. The seventh plant had an average 
exhaust of 147 feet, but here again no satisfactory air analyses for 
benzol were obtained; yet in this plant 4 out of 11 men showed 
low white counts and 1 a complex of qrmptoms suggesting benzol 
poisoning. 

In the Pennsylvania studies in experimental booths fitted up at 
the University of Pennsylvania Doctor Smyth conducted an exten¬ 
sive series of tests on the relation between exhaust ventilation and 
benzol concentrations in the air when the gun was used to spray 
various lacquers containing from 0.7 to 9.2 per cent benzol. Full 
details will be found in the Penn^lvania report, but the main results 
may be cited as follows: 

Tablb I .—Results of Pennsylvania expetimenis on relation between exhaust 
ventilation and benzol concentration in the a4r 


Exhaust T^ocity (feet per minute) 

CumulatiTe percentages of results felling in each oonoentra- 
tion group at given exhaust velocities 

0 p. p. m. 

Under 60 
p. p. m. 

Under 100 
p. p. m. 

Under 160 
p. p. m. 

Under 200 
p. p. m. 

0-40. 

25 

38 

63 

75 

75 

40-00. 

40 

77 

00 

02 

07 

100-140. 

58 

77 

88 

05 

08 

140-100. 

57 

76 

86 

05 

06 

OOOptns_ - __ _ _ _ 


88 

100 






It would seem reasonable to conclude from this table that an 
exhaust velocity of 200 linear feet per minute will offer reasonably 
effective protection against benzol in the case of booth spraying. It 
will be noted that this is also the velocity found effective in actual 
practice in the case of vitreous enamels. We can see no justification 
for specifying any lower exhaust velocity where benzol is liable to be 
present, since, according to these data, exhausts between 150 and 
199 linear feet give 14 per cent of all observations over 100 p. p. m. 
of benzol and 5 per cent over 150 p. p. m.—a distinctly hazardous 
concentration. 

X. PBOTSonno thb Wosksib bt Masks ob Rbbpibatobs 

The second possibility of protecting the worker against the hazards 
of spray coating with such materials as lead, benzol, and silica lies 
in the wearing of a mask or respirator, and this is, of course, the only 
type of protection which can be employed with certainty in the case 
of indoor spraying without a booth or equivalent ventilation. 

5711—28-15 
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Masks and respirators are of two distinct types, those which de¬ 
pend on the principle of filtration (with or without chemical absorp¬ 
tion) and those which depend on the provision of a supply of pure 
air by positive pressure. 

The problem of the efficiency of the first class of respirators 
seemed to require detailed experimental study, and we were fortu¬ 
nate in securing for the purpose the cooperation of the United States 
Bureau of Mines. Through the courtesy of Mr. Scott Turner, 
director of the bureau, Messrs. S. H. Katz and F. H. Gibson were 
assigned to this work, the cost of the study being defrayed by the 
National Safety Council. 

A paint containing 100 grams of white-lead paste in 50 cubic 
centimeters of linseed oil and 25 cubic centimeters of benzol was 
discharged by a spray gun under a pressure of 20-30 pounds into 
a chamber, from which air was drawn off at a rate of 1.13 cubic 
feet per minute, approximately the rate of respiration of a man 
performing vigorous physical work. In tests for lead the air thus 
drawn off was passed through the mask or respirator (or the special 
filtering material studied) and thence to a Cottrell precipitation 
tube, where the lead passing the filter was precipitated by a high- 
tension electric current. Comparison of the lead retained by the 
filtering material with the sum of the filtered and precipitated lead 
gave the per cent purification effected. 

In planning this work it was assumed that for complete protection 
against lead a filter respirator should be capable of reducing an 
atmospheric concentration of 200 milligrams lead per cubic meter to 
one of 0.6 milligrams—a reduction of 99.7 per cent. Only two of 
the actual respirators tested and one of the special filtering materials 
tested met such a specification. These devices were a respirator with 
two filters (each of 10 plies of gauzy tissue paper) plus a charcoal 
cartridge, and an Army gas mask with 2 cotton wool filters plus 
600 cubic centimeters of charcoal. The special filtering material was 
made up of three layers of chemical filter paper (S. & S. No. 589, 
black label) which showed a high efficiency. With a respirator and 
Army gas mask the resistance to air flow at the end of half an hour 
was between 3.8 and 4.4 inches of water, but in the case of the chemi¬ 
cal filter paper it was 44 inches. It is impossible for a man to per¬ 
form vigorous physical work while wearing a respirator with a resist¬ 
ance of over 2 inches of water, so that our data do not yield much 
hope of securing complete protection by any filtering device which 
is not too impervious to be worn with reasonable comfort. 

It is evident that as one approaches an effective purification one 
also approaches an inteferference with respiration which makes it 
impossible for the device actually to be employed in any approxi- 
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mately continuous process. Furthermore, it should be remembered 
that these tests were made with absolutely tight fittings and that in 
practice the efficiency might be very much lowered by leakage about 
the junction with the face. 

In studying the efficiency of respirators with regard to benzol a 
similar procedure was employed, except that the amount of benzol 
remaining .in the filtered air was determined by an interferometer 
calibrated against synthetic mixture of benzol and air.*^ It was 
assumed that an efficient respirator for use against benzol must be 
capable of reducing a concentration of 2,000 p. p. m. of benzol to one 
of 75 p. p. m.—a reduction of 96.25 per cent. The various types of 
purely mechanical filters, of course, have no effect in restraining 
benzol vapors; some chemical absorbent is essential for such purpose. 
Three of the devices studied, the Gardner respirator (with about 5 
grams of charcoal granules interspersed in cotton), the Pulmosan 
respirator containing activated charcoal, and the Army gas mask, 
promised some degree of effectiveness, but only the latter proved 
i-eally adequate. The Gardner respirator showed no noticeable 
decrease in benzol and the Pulmosan cartridge reduced a concentra¬ 
tion of 420-1,360 p. p. m. of benzol to 75 p. p. m, for only 19 minutes. 
The Army gas mask gave an atmosphere of less than 75 p. p. m. 
for 250 minutes. The Army gas mask is, therefore, effective, but is, 
of course, altogether too cumbersome and uncomfortable to be worn 
for any continuous period during work of this sort. 

In the case of silica dust it has been suggested that an efficient 
respirator shoud reduce a dust count of 200,000,000 dust particles 
per cubic foot to one of 200,000^* dust particles per cubic foot, a 
reduction of 99.9 per cent. None of the filters tested gave such a 
degree of efficiency, the nearest approach to it being obtained with 
] 6 layers of bleached muslin and with 4 layers of chemical filter pa¬ 
per. In both cases, however, the high resistance made such a respira¬ 
tor impracticable. 

The results, therefore, suggest the conclusion, which many mem¬ 
bers of the committee have reached as a result of practical ex¬ 
perience, that respirators of the filter type can not be expected to be 
highly efficient unless they are so impervious as to interfere very 
seriously with comfort and efficiency. They are excellent as a pro¬ 
tection against occasional brief exposures, but we believe that it is 

^ Kate, 8. H., and Bloom field, J. J.: Gaa maska for gasoline and petroleum, vapora. 
Technical Paper 848, Bureau of Mines, 1924. 

Winslow, C*-B. A., Greenburg, L., and Angermyer, H. C.: Standards for n»easonng 
tne efficiency of exhaust systems in polishing shops. Public Health Reports, 1919, Tol. 
84, p. 427. 

General Report of the Miners* Phthisis Prevention Committee. Union of South Africa, 
1916. Final Report of the Miners’ Phthisis Prevention Committee. Union of South Africa, 
1919. 
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not safe to rely on such respirators for routine use in continuous 
processes where there is exposure to dangerous materials. 

Fortunately there is another type of respirator which is based on 
a wholly different principle and which can be made both efficient and 
comfortable. This is the respirator with positive air supply, bath> 
ing the face in fresh, pure air and maintaining a constant outflow 
through the normal leakage spaces. Winslow, Greenburg, and 
Eeeves have found this apparatus immeasurably superior to filter 
respirators for the protection of sandblasters. In some indi^ries 
the use of such a device involves serious objections on account of 
the difficulty of securing positive air pressure, but in spray coating it 
is quite simple to obtain the air needed from the spray gun itself. 
Several devices of this kind are already on the market,^® and Com¬ 
mandant J. S. McKean, of the Mare Island Navy Yard, has im¬ 
provised one that has been used with marked success. 

It is essential that the air supplied to the interior of the respira¬ 
tors should be kept free from oil vapors and other impurities. 
This may require the interposition of a purifier. It is also, of course, 
necessary to provide means of reducing the air pressure supplied to 
the mask. 

We conclude that the positive pressure respirator is the type which 
should be recommended for the general protection of paint sprayers, 
and are convinced that such a device if properly designed and oper¬ 
ated will furnish an adequate and practical safeguard. Many other 
types of respirators have some value in reducing the lead hazard of 
workmen on noncontinuous employment .in spray painting. 

XI. MBDICAI. SnPEBVISION OF SPaA.T COATCBS 

Wherever men are employed within buildings, booths, or other 
indoor or inclosed spaces, in spray coating with materials contain¬ 
ing benzol or lead in the form of paints, or silica in the form of 
vitreous-enamel compounds, whether with or without exhaust ven¬ 
tilation or the use of respirators or masks, provision should be made 
for systematic routine medical examination for the detection of early 
symptoms of poisoning or of silicosis. For this purpose, we would 
suggest the following program: 

Physical examinations. —(a) The health of persons inhaling mate¬ 
rial being sprayed upon interior surfaces may be injured by lead or 
benzol in paints or by finely divided siliceous materials in vitreous 
enamels. In order to protect spray operators from these hazards 
it is recommended that they be given a physical examination previous 
to or within one month of employment, in order to determine whether 

»PnbUc Health Beports. Mar. S, 1920. 

^ See Appendix II, fig. 1, and Appendix II, fig. 2. 
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they have any physical defects which might be made worse by their 
employment and in order to obtain a record of their physical condi’ 
tion for comparison with succeeding examinations. 

(&) Periodical examinations of persons spraying compounds con> 
taining lead or benzol upon interior surfaces should be made at 
least once every three months, and should include white and red 
blood cell counts and an estimation of the percentage of hemoglobin 
and of stippled cells in the case of lead exposure. 

(c) The periodical examinations of persons spraying vitreous 
enamel or similar siliceous vitreous materials should be made at least 
once every year, and should include an X-ray examination of the 
chest. 

(d) No person should perform the work of an interior spray¬ 
painting operator with paints containing lead or benzol if the results 
of an examinaticm of his blood ^ow any evidence of a disturbance 
that would be aggravated by exposure to lead or benzol, or any evi¬ 
dence of lead or benzol absorption indicated by any of the following 
findings: 

1. The presence ot 20 stippled cells per 100,000. 

2. A distinct evidence of anemia, as shown by hemoglobin under 70 per cent, 
or red-blood cells under 4,000,000 per cable millimeter for mmi and 8,800,000 
for women. 

3. A total white cell count under 5,600 per cubic millimeter, or a total 
morphonuclear cell count under 4,000 per cubic millimeter. When a second or 
sncceeding differential count is more than 5 per cent lower in polymorphonuclear 
cells than the preceding one, the worker may be continued in his work for 
a period of no longer than three months if he seems to be in good physical 
condition otherwise. If, at the end of that period, a recount shows the condi¬ 
tion to be progressive, he should not be permitted to continue spraying regard¬ 
less of bis physical condition in other respects. 

(e) No person should spray vitreous enamel or other vitreous 
siliceous materials if an X-ray examination of his chest shows the 
presence of fibrosis or active tuberculosis. Any evidence of develop¬ 
ing fibrosis at subsequent examinations should call for a change of 
occupation. Any evidence of progressive lead absorption by such 
persons, as indicated by the increase of stippled cells as described 
above, should likewise call for a change of occupation. 

Study of the fire and possible explosion hazards introduced by the 
application of flammable materials by the spray method formed no 
part of the work assigned to this committee. A few words on the 
subject, however, may not be amiss in a report dealing primarily 
with safety. 

The existence of such hazards has been recognized for many years. 
These hazards can be adequately safeguarded by the proper storage 
and handling of finishing materials, properly designed and located 
noncombustible spray booths, adequate ventilation and good house- 
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keeping, the safeguarding of electrical hazards and the elimination 
of open fires, Uipprotected flames, and sparking or friction hazards 
and by proper fire protectiwi. The most important of these safe¬ 
guards are adequate ventilation and good housekeeping. 

The precautions which should be taken are fully set forth in the 
National Fire Protection Association’s pamphlet entitled “ Pyroxylin 
Finishes—Their use and Suggestions for Safeguarding the Attraid- 
ant Hazards ” and the regulations of the National Board of Fire 
Underwriters for “Paint Spra 3 dng a,nd Spray Booths.” Copies 
may be obtained by writing to the National Fire Protection Associa¬ 
tion, 40 Central Street, Boston, Mass., or to the National Board of 
Fire Underwriters, 86 John Street, New York City. 

XIII. Euhinatioiv of Injcbiocs Matebials 

If the foregoing conclusions are justified, it is safe in indoor work 
to spray materials containing appreciable amounts of lead (over 2 per 
cent), benzol (over 1 per cent), or of free silica, when the worker is 
protected in one of the two following ways: 

(a) By local ventilation producing an exhaust of 200 linear feet 
per minute in the breathing zone of the worker. This standard is 
not based on sufficient evidence to warrant its formulation as a legal 
requirement and subsequent study may show that a lower velocity 
may suffice with improved operating conditions. 

(b) By an efficient mask of respirator of the positive-pressure 
type. 

In the case of all the three hazards considered there may often be 
a far simpler way out of the difficulty—to eliminate the substances in 
question from the materials used for spray coating. 

Free silica .—The possibility of controlling the hazard of silicosis 
in vitreous enameling by the use of a properly balanced and com¬ 
pletely fritted mixture free from soluble lead or free silica in 
substantial proportion should be given careful study. 

Benzol .—In the case of benzol the conclusion seems clear that the 
presence of this substance in spray paints is entirely unnecessary. 
We have ourselves noted two plants using lacquer materials contain¬ 
ing little or no benzol and entirely avoiding any suspicion of benzol 
poisoning. That relatively pure materials can be obtained is indi¬ 
cated by the fact that two samples of pure toluol obtained on the 
open market actually proved to be practically free from lienzol. 
As a matter of fact, we have been informed that many lacquer 
manufacturers have seen the wisdom of discontimming the use of 
benzol and of replacing it with nonpoisonous toluol as the hydro¬ 
carbon thinner for nitrocellulose lacquers. 

Lead in interior spray paints .—In so far as the spraying of 
interior surfaces with paints is concerned, it would appear that there 
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is no necessity for using lead base spray paints for such purposes, 
as other materials are available which are entii'ely satisfactory in 
white and many light tinta In booth spraying of automobiles and 
similar fabricated articles lead base paints could be eliminated in 
many instances but not entirely in automobile primers containing a 
moderate percentage of lead, or in the case of certain automobile 
chromate colors, for which satisfactory substitutes are not yet avail- 
aUe. It is suggested that manufacturers experiment to find suitable 
colors to replace the lead pigments used in automobile undercoats. 

Final conelusion .—We would then urge as our most important and 
fundamental recommendation that manufacturers of paints, lacquers, 
shellacs, varnishes, and vitreous enamels to be used in spray coating 
should so far as possible eliminate benzol, lead, and free silica from 
their products, and where this has been done should clearly label 
such products as containing less then a certain maximum amount of 
lead or benzol or free silica, as the case may be; and that employers 
using the spray gun for indoor and booth work* should so far as 
possible insist on obtaining and using only materials so labeled. 


lEAD POISONINO ON BOAED THE H. S. S. " SEATTLE ” 

By Jacob Stspp, Commander, Medical Corpo, United Statee Navy 

The U. S. S. Pueblo was assigned as the receiving ship at the navy 
yard. New York, N. Y., on April 1,1921, and served in this capacity 
until September 15, 1927. The U. S. S. Seattle^ which had been the 
flagship of the United States Fleet from April 20,1923, to September 
16, 1927, arrived at tbe New York Navy Yard on August 28, 1927, 
Md replaced the U. S. S. Pueblo as the receiving ship on September 
15, 1927. 

This move involved months of preparation and labor on the part 
of the officers and men of the U. S. S. Pueblo in an extensive chip¬ 
ping and red-leading operation which included all the double bot¬ 
toms, all bunkers and other inclosed spaces, together with a thorough 
overhaul of all machinery and auxiliaries by the engineering depart¬ 
ment preparatoiy^ to the decommissioning of the ship on September 
28, 1927. 

On or about May 1,1927, while considerable work of this type was 
in progress, members of the crew who were engaged in the chipping 
of paint and the application of red lead in inclosed spaces below 
decks, began to report to the ship’s medical officers complaining of 
symptoms suggestive of lead poisoning. 

The writer called the attention of the executive officer and the 
first lieutenant to these observations, as well as to the instructions 
contained in article 2665, Manual of the Bureau of Construction and 
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Bepair, 1924, and recommended that these instructions be followed 
to the letter. This recommendation was promptly approved by the 
executive officer, who ordered the first lieutenant to have copies of 
these instructions made in the form of an order and posted upon 
the various bulletin boards throughout the ship. Copies of this 
order were also distributed with appropriate explanation to all men 
engaged in chipping or painting in the double bottoms or other con¬ 
fined spaces, and division officers and petty officers were required 
to see that this order was properly carried out. In short, the team 
work and cooperation of all concerned were good. 

A copy of this order follows: 

Unless great care is taken, persons working with lead in any form are UaUe 
to lead poisoning. The dust and fumes of lead and paints containing salts of 
lead cause more sickness among workers than is caused by any other metsL 
Nine-tenths of all lead poisoning can be prevented by keeidng dust, fumes, and 
products containing lead from entering the mouth and nose of the worker. 

Lead poisoning produces indigestion, colic, chronic diseases of the heart, lungs, 
and kidneys; causes paralysis, and may cause blindness. 

Lead may enter the system— 

1. Through the mouth— 

(a) By being swallowed with food; 

(b) By being swallowed with saliva if gum Is diewed, or tobacco used 

in any form, or if fingers are put in the mouth; 

(o) By being licked from the lips and swallowed; and 

(d) By being breathed In through the mouth. 

2. Through the nose— 

(a) By being inhaled as dust; and 

(b) By being inhaled as fumes. 

3. Through the skin, to a limited degree; oocasionaHy by absorption. 

Lead poisoning can be prevented in almost every instance by requiring ob¬ 
servance of the following rules: 

L Some type of respiratory mask, while working in compartments containing 
lead-laden dust, should be worn. 

2. A full meal, with plenty of milk, should be eaten before grdng to work. 
The presence of food in the stomach helps to prevmit lead from getting into the 
system. 

3. Bating or drinking in a compartment containing lead-laden dust most be 
avoided. 

4. Alcohol in any form should be abstained from; it greatly Increases the 
danger and severity of lead poisoning. 

5. The bands should always be washed with a brush, and the face with hot 
water and soap, the mouth rinsed, and the fingw nails deaned Immediately after 
stopping work and before eating. 

6. A bath should always be taken after finishing work, followed by a change 
into clean clothes. 

7. The compartment must be kept well ventilated. 

8. Smoking or chewing tobacco and diewing gum while at woiIe must be 
avoided. 

9. Gloves should be worn during the process of handling, grinding or mizing 
of lead paints. 
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When a woitanan comfAalns of i^nnpttHna soggeatlTe of lead polMmlnE he 
should be directed to r^rt to the medical officer for obserration. Should the 
diagnosis be In the affirmatlTe he should be removed from further contact with 
lead. Briefly, the symptoms of poisoning are loss of aK>otlte, indigestion, con* 
stlpation, nausea, vomiting, pains In the abdomen (colic), disturbed Uleep, dinl* 
neest weakness of the arms; legs, or body, and muscular cramps. 

No treatment should be taken except upon competent medical advice. Prop¬ 
erly supervised, the administration of 1 grain of calcium suli^id daily, as a 
proidiylactic, ai^ars to have proven of value in preventing poisoning lo certain 
industrial plants. Five grains of sodium hyposulphite daily may be used instead 
of calcium sulphid. 

Other essential information contained in the section entitled “ Pre¬ 
cautions in painting ” of this manual follows: 

When about to examine, clean, or paint double bottoms, etc., the following 
precautionary measures shall be adopted: They shall be opened and well 
ventilated, a connection being made to a fan system, if possible. This done, the 
parity of the air shall be tested before entering by .burning a candle on the 
bottom at least flve minutes, except In the case of freshly painted compartments 
and those that have contained fuel oil, gasoline, or other similar gas-generating 
oils or liquids. Working parties inside shall always maintain communication 
with some one outside; they shall have with them a lighted candle, except In 
the case of freshly painted compartments and those that have contained fuel 
oil, gasoline, or other similar gas-generating oils or liquids, and shall withdraw 
should it begin to bum dimly. Artificial ventilation shall be maintained while 
painting or working in freshly painted double bottoms and similar spaces. 
Naked lights shall not be used in paint or oil rooms or confined spaces that 
are being painted or that have recently been painted. Naked lights shall not 
be used in compartments that contain or have contained fud oil, gasoline, or 
other similar gas-generating oils or liquids. 

All compartments herein prescribed for bituminous compositions or paints 
must be thoroughly ventilated while coatings or paints are being applied. In 
order to protect the workmen from obnoxious fumes. Whmi applying lead 
paints in compartments a provision should be made by compressed air or 
otherwise to blow out lead particles in order to prevent lead poisoning. 

Painters should not use turpentine to clean paints off their hands. This 
will lead to what is known in the trade as “drop wrist” Oil paints should 
be removed from the hands vdth warm water and soap or with linseed oil if 
necessary. Before handling putty the painter should coat hia hands with 
soapsuds or raw linseed oil. This will isrevent the putty from sticking to his 
bands and will permit easy cleaning. 

As a result of these precautions, there was a gradual diminution 
in the number of men reporting at sick call with symptoms indicative 
of lead poisoning. But one man, the patient whose sysmptoms first 
attracted attention to the possibility that lead poisoning was develop¬ 
ing in members of the crew, was transferred to the United States 
Naval Hospital on June 3, 1927. The fact that only one man of 
tile many engaged in working with lead paint developed symptoms 
severe enough to require treatment in a hospital speaks well for tiie 
care and preventive measures taken during the extensive chipping 
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and red-lead painting operations that were undertaken under summer 
temperatures and conditions. 

When the U. S. S. SeattU replaced the U. S. S. Pueblo as the re¬ 
ceiving ship at New York it was apparent that similar work had also 
been started in the double bottoms and other compartments of that 
ship. The medical officer thought that this work had been recently 
started and that it was a part of an overhaul due to the change in 
the status of the ship. When members of the crew of the U. S. S. 
Seattle reported for treatment with symptoms suggestive of lead 
poisoning, however, an investigation was started and it was then 
established, according to accepted statements of the crew, that they 
had been using red lead extensively since August 1, 1927, and that 
apparently no written instructions had previously been given to 
those in contact with lead paint or posted on the ship’s bulletin 
boards. 

When this information was obtained the precautions to be taken 
in the handling and mixing of paints and in painting, as given in the 
Manual of the Bureau of Construction and Repair, were posted on 
the ship’s bulletin boards and copies were given to each man engaged 
m the preparation and application of lead paint, as was done on 
board the U. S. S. Pueblo during the six months of similar work 
preparatory to placing that ship out of commission. 

During October a few men who had some of the symptoms of lead 
poisoning were treated, but, as their general condition was good, 
memoranda were sent to their division officers recommending that 
they be given a change of detail, from work with lead paint in con¬ 
fined spaces to duty in the open air on deck. This change of duty 
varied from one to two weeks, depending upon the condition of the 
individual and the symptoms exhibited. 

With the increasing knowledge acquired by the crew regarding 
the symptoms of lead poisoning as a result of the wide publicity 
given this condition through the instructions given to members of 
the crew and posted on the bulletin boards, it was natural to believe 
that on board a ship, with a crew made up largely of recruits, men 
would be prone to consult their medical officers upon the slightest 
symptoms of “ stomach trouble.” 

The office records show that from October 20 to November 28, 
1927, about 70 men reported at the sick bay with the above condition, 
stating that they had pains in the abdomen or “cramps.” As such 
complaints are not infrequent, and in view of the publicity given to 
the symptoms of lead poisoning, they were not regarded seriously. 
It was not until this became an almost daily occurrence, and espe¬ 
cially when several new patients reported at the same time and on 
successive days, that the condition was brought to the attention of 
the commanding officer. 
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It is the policy of the writer at all times to discover some reascm 
for an outbreak of disease before making a diagnosis and prescribing 
treatment, so that proper preventive measures can be recommended 
and placed in effect. In this connection the work a man has been 
performing and the place wherein he has been working are always 
borne in mind and invariably inspected. Therefore an investigation, 
started when it was noted that an unusually large number of men 
were reporting at sick call each morning, showed that all of those 
affected were working in compartments where dust from the chipping 
of paint and the fumes of red lead were present. It was also noted 
that the compartments were poorly ventilated and that electric fans 
were used instead of portable blowers. In other words, fresh air was 
not introduced from the outside but the air within the compartment 
was simply kept in motion by the fans. 

On or about October 25,1^7, when it became apparent that symp¬ 
toms suggestive of lead poisoning were developing among the mem¬ 
bers of the crew of the U. S. S. Seattle who were exposed to lead-paint 
hazards, the possibility of lead poisoning was reported to the com¬ 
manding officer and suggestions and recommendations were made 
with a view of preventing further damage. 

Having in mind the printed instructions issued to the crew, it was 
evident that some factor had been overlooked. The rules, regula¬ 
tions, and laws enacted by State and municipal authorities for the 
protection of persons employed in contact with lead or lead products 
seemingly were not sufficient to prevent absorption. If such occupa¬ 
tion continues over a long period of time some toxic signs or symp¬ 
toms usually appear. 

In support of this assertion as to the dangers of long-continued 
exposure to preparations of lead, the following interesting statement 
from a recent article on chronic lead poisoning from snuff by Dr. J. 
TJttal, of New York, published in the Journal of the American 
Medical Association, January 28,1928, is quoted: 

The continued inhalation of lead in small amounts will lead to chronic 
poisoning because of the cumulative nature of the poison. It being further 
stated that a dally dose of 8 to 10 milligrams of lead causes chronic lead 
poisoning. 

This article was written after the finding of cases of lead poisoning 
among persons using snuff that had been packed in lead containers. 

The commanding officer promptly took steps to minimize the 
danger from the absorption of lead by the exposed persons. Portable 
ventilating sets of the i/4-horsepower Diehl type, which had been 
used with excellent results during similar work on board the U. S. S. 
Pueblo^ were secured to replace the electric fans. In addition, the 
division and petty officers were thoroughly instructed in the need of 
greater care in enforcing the provisions contained in the circular of 
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instructions. Upon the recommendation of the writer all men work¬ 
ing in the doable bottoms of the ^ip were relieved frequently and 
were not allowed to remain in contact with lead for more than half 
a day at one time. These measures resulted in the abatement of the 
outbreak. 

In contrast to the experience on board the U. S. S. Pueblo where 
one case of lead poisoning required hospital treatment, 10 members 
of the crew of the U. S. S. Seattle were transferred to tlie United 
States Naval Hospital at New York as with ^‘diagnosis tmdeter- 
mined ” but with a tentative diagnosis of poisiming by lead. As all 
of these cases failed to show the characteristic ‘^blue line” at the 
gum margin, the tentative diagnosis was based entirely upon the 
general symptoms. Upon further observation, 8 of the 10 cases sent 
to the hospital proved to be actual cases of lead poisoning. 

The medical (^cers of the U. S. S. Seattle are of the opinion that 
the cases of lead poisoning which developed on board that ship were 
due to the long period of exposure to lead while the men were engaged 
in the chipping of paint and the applicatiim of red lead during the 
summer months before the ship became the receiving ship at New 
York. Also, in the opinion of the writer, there is perhaps more 
actual danger in the inhalation of the fine dust produced by the 
pneumatic chipping of old red-leaded surfaces in closed spaces than 
in the fumes of paint. It is also thought that such work could best 
be performed by the civilian workmen of the navy yard who are 
skilled in their respective branches, know the proper way to handle 
the materials, and are familiar with the rules of safety applied 
thereto. 

According to lead-paint regulations in Great Britain as given in 
the Journal of the Commonwealth Department of Health, Melbourne, 
Australia, for July, 1927, and as applied to Australia, the Secretary 
of State is given powers to make regulations for the protection of 
persons employed as painters against the danger from lead poisoning. 
This law became operative on January 1, 1927, and requires that 
white lead, sulphate of lead, or lead products shall not be used except 
in paste form or ready-mixed paints; that they shall not be applied 
in the form of a spray in interior painting; and that no surface 
painted with lead paint should be rubbed down or scraped by a dry 
process. 

Other noteworthy regulations contained in this law are as follows: 

1. (a) There shall be provided for the use of persons emirfoyed in or In con¬ 
nection with the painting of buildings and liable to come Into contact with lead 
point a sufficient supply of water, soap, nail brushes, and towels; and at least 
one bucket or basin for every five persons so einjdoyed. 
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(ft) Fire minutes shall be allowed to eedi such persim for washing bef<ne 
each mealtime and before leaving work. 

2. Suitable arrangements shall be made to prevent clothing, put off during 
working hours, b^ng soiled by lead paint. Where practicable, the accommoda* 
tlon so provided wbnli be outside any apartoemit in which painting is being 
carried on. 

3. Where the dilef Inspector of factories gives notice to an emplc^er that 
the Incidence of lead poisoning among the perscms employ^ by him, in or In 
connection with the painting of buildings with lead paint is excessive, su<di 
employer shall make arrangements for the periodic examinatimi of all persons 
so employed by him, and for the suspension from such employmrat of any of 
such persons whose health is or appears lik^y to be Injuriously affected thereby, 
in accordance with sndi conditions as the chief Inspector of factories may 
prescribe. 

4. («) The employer shall give to each person employed by him in or In 
connectlcm with the painting of buildings when he is migaged and subsequently 
on the first pay day in each year, a copy ot the prescribed leafiet containing 
qieclal health instructions as to the use of paint 

(ft) A printed copy of these regulations shall be posted in the worksh( 9 , 
paint store, and in any apartment in which the paints are mixed, on all Jobs 
on which more than 12 men are employed in painting (^rations. 

5. Overalls shall be worn during the whole of the working period by every 
pei^n employed in or In connection with the painting of buildings and liable 
to come into contact with lead paint, and shall be washed at least once a week. 

6i. Every person employed in or in connection with the painting of buildings 
idtall deposit his dotbing put off during working hours so as to prevmit it behlg 
soiled by lead paint, and for this purpose shall as far as practicaUe make use 
of the acconunodation ];N*ovided in pursuance of regulation 2. 

7. Every person employed in or in connection with the painting of buildings 
and liable to cmne into contact with lead paint shall carefully dean and wash 
his hands before each mealtime and before leaving work. 

8. Every person employed in or in connection with the painting of buildings 
and liable to come into cmitact with lead paint shall present hlmsdf at the 
a|K>oiQted time tor medical examination when so required by regulation 3. 

While the above regulation, in contrast to our own, makes no 
mention of the use of any respiratory mask, the makers of the law 
iDay have found them of little use, as seemed to be the experieiioe 
on board the U. S. S. Seattle. At the time the commanding officer’s 
attention was directed to the appearance of lead poisoning among 
members of the crew, respirators were used by every man working 
with lead. Subsequent observation showed that men engaged in 
such work, and knowing the instructions and precautions to be ob¬ 
served, simply would not wear these masks steadily, especially when 
working in summer temperatures or upon becoming overheated. 
They can not understand the danger. This failure to appreciate the 
value of a respirator or mask, in my opinion, is doubtless due to the 
lack of some visible demonstration, as collapse or death, as occur 
with gas in chemical warfare. With gas one can see the sudden toxic 
effects, whereas in lead poisoning the effects are cumulative. 
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FIVE CASES OF LEAD FOISOHOrCI OCCVEBXHO ON BOAED THE H. S. S. 

“WYOIONO’' BHElNa THE TEAE 1926 

By W. W. Harobatb^ Lieutenant Commander, Medical Coriw, United States Navy 

Following a program of painting, which included an extensive 
chipping of metal surfaces on board the U. S. S. Wyoming during 
the year 1926, a patient reported at the sick bay on October 26, 1926, 
while the ship was at the navy yard. League Island, Pa., and pre¬ 
sented symptoms suggestive of lead poisoning. The patient was 
transferred to the naval hospital at this station, where the diagriosis 
of chronic lead poisoning was established. A large draft of men was 
transferred from this vessel to the U. S. S. Arkama» about Novem¬ 
ber 1,1926, and about one week later two cases of lead poisoning de¬ 
veloped among the men in this draft. Additional cases were ad¬ 
mitted on board the U. S. S. Wyoming on November 15 and 27,1926, 
making a total of 5 cases attributed to the chipping and handling of 
paint. Practically all of the paint was removed both from the ex¬ 
posed surfaces and those within the ship during the past year, but 
no cases of lead poisoning developed among the men working in 
well-ventilated compartments, on the upper decks, or on the side of 
the ship. 

When the diagnosis in the first case was confirmed, preventive 
measures were recommended and immediately placed in effect. The 
men were required to wear goggles, gauze masks, and gloves when 
chipping in double bottoms or poorly ventilated spaces, to wash their 
hands and faces thoroughly, using soap and warm water, before the 
noonday meal and after working hours, and were instructed not to 
eat, smoke, chew gum dr tobacco while engaged in the chipping of 
paint. Talks were given by the medical officer regarding the danger 
and significance of lead poisoning and any man was relieved from 
this work when there was the least suspicion of lead poisoning. The 
men worked in relays in so far as practicable and an endeavor was 
made to distribute this work among the crew with the view of limit¬ 
ing, as far as possible, the time of exposure for any one man. It is 
believed that the chief portal of entry for the lead was by inhalation 
through the nose and mouth. The dust was then swallowed and 
absorbed. Gauze masks were made and distributed by the medical 
department daily, and it was striking how quickly they became soiled 
and discolored from the collection of numerous dust particles. Two 
of the five men affected had been working in the double bottoms for 
a period of four weeks, averaging about four hours per day for five 
days of the week, while the third patient had been working for a 
period of two weeks. It was noted that other men who worked imder 
the same conditions for longer periods were not affected. The gauze 
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masks were not used until after the first case developed, and it is 
quite probable that had this measure been started sooner cases of lead 
poisoning might have bera prevented. In view of the extensive 
scaling done on this ship, including the outside, upper decks, and 
living compartments, it is considered most improbable that lead poi> 
soning ever results from chipping well-ventilated spaces as is ordi¬ 
narily done on board ship, but when this work is concentrated in 
confined spaces such as double bottoms, cases of lead poisoning will 
follow unless the most rigid preventive measures are instituted and 
careful inspections made. 

Editob’b Comment 

Industrially the main portals* by which lead enters the body are 
the respiratory tract, the gastrointestinal tract, and the skin. The 
absorption of lead introduced into the subcutaneous tissue and the 
intraperitoneal cavity is of experimental interest only. 

The most obvious exposure of workmen to lead is by way of the 
skin. The characteristically besmeared hands and faces of painters 
and the covering of dust on the clothes and features of men handling 
dry lead compounds repeatedly raises the question as to whether 
lead can be absorbed by the intact skin. When experimental studies 
are employed, however, to test the validity of this plausitfie and at¬ 
tractive theory the results seem on the whole to be negative. 

Nevertheless, such modem authorities as Legge and Goadby 
Meillere, Oliver, and Hamilton all agree that the intact skin is 
practically negligible as a portal of entry for inorganic lead com¬ 
pounds. There is danger, however, in making too liberal generaliza¬ 
tion from this statement. Numerous records of cases of plumbism 
resulting from the application of lead preparations to ulcers, burned 
areas, skin eruptions, as vaginal douches, or eye washes, etc., indicate 
that the broken or irritated surfaces may offer a much more ready 
]Mkth of entrance to lead. Neither can deductions as to the irate of 
absorption of organic lead compounds through the skin be drawn 
from experiments with aqueous solutions of lead salts. Many com¬ 
pounds which dissolve fat, as, for example, methyl salicylate and 
nitrobenzol, are known to penetrate the skin readily. The general 
opinion that there is danger of absorption in handling organic lead 
compounds such as lead tetraethyl is apparently well founded. 
Furthermore, the absence of cutaneous absorption should not be 
interpreted as a justification for any relaxation in the regulations 
for personal sanitation among lead workers. Altiiough the hand 
itself probably does not absorb lead, it may still be the means of 
carrying lead compounds to the mouth or nose where ready entrance 
to the organism is offered. 
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Ahiorptlon tivrovgh the reepiratory tract .—fact that lead is 
absorbed by the gastrointestinal tract is doubted by no one. Both 
experimental and accidental cases of lead intoxication have r^>eatedlj 
occurred when lead could not possibly have entered by any other 
route. Moreover, Carlson and Woelfel have shown that even the 
most insoluble lead compounds dissolve to some extent in gastric 
juice. On the other hand, the persistent reiteration from Stodc- 
husen’s time to the present, by students of the industrial lead hazard, 
that the dusty trades are the most dangerous, suggests that more at¬ 
tention should be given to the respiratory tract as a portal of entry. 

A series of experiments was conducted by Blumgart in which 
various lead compounds were introduced into the respiratory tract 
of normal animals. This was accomplished with very little respira¬ 
tory disturbance by inserting a needle through the unbroken skin into 
the lumen of the trachea and injecting approximately 2 cubic centi¬ 
meters of a suspension of lead carbonate or other salt in ph 3 ^iological 
saline. Undoubtedly some lead was swallowed in these cases, so that 
there was some gastrointestinal absorption, but the development of 
igrmptoms was so much more rapid in these animals than in the cata 
which had received far greater quantities of soluble lead by month 
that the relative danger involved in the two forms of exposure was 
clearly demonstrated. Lead lines appeared within four or five days 
and such typical signs of plumbism as loss of appetite, constipation, 
weakness, and nervous symptoms developed rapidly. If the in¬ 
sufflation of dust was repeated, intoxication soon became fatal. 

When lead enters the body by way of the respiratory tract, both 
absorption and excretion involve transportation in the systemic 
blood, while lead entering through the gastrointestinal tract may be 
excreted without being absorbed, or after absorption may be caught 
by the liver and excreted in the bile without ever reaching the sys¬ 
temic circulation. Thus a large proportion of the lead absorbed 
from the gastrointestinal tract is confined to a region where it causes 
relatively little damage. 

The course which lead follows from the time of entrance into the 
organism until it is excreted or stored explains in part the great dan¬ 
ger involved in exposure to lead dust, and makes it quite evident 
that the dusty trades are the most hazardous because tiiey allow 
absorption through the respiratory tract. 

Gaatrointeatinal absorption .—Though the stomach is diiefly re¬ 
sponsible for the solution of swallowed lead particles, there is no 
evidence that the absorption of lead is confined to any special part ol 
the gastrointestinal tract. Some difference of opinion does, how¬ 
ever, exist as to the region where absorption is most rapid. 

Meillere and Brouardel believe that any mucous surface—^hen'oe 
the entire alimentary canal—can absorb lead. Legge and Goadbv 
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state that absorption is very slight in the stomach and takes place 
most rapidly in the upper part of the small intestine. Somewhat 
opposed to this view is the opinion of Hamack that bile so reduces 
the rate of absorption that it becomes very slight in the part of the 
intestine where the bile enters. 

The presence of food, and more especially of milk, in the gastro¬ 
intestinal tract has been generally supposed to decrease greatly the 
rate of lead absorption. This theory is based upon the arguments 
{a) that solution of solid lead compounds in the stomach is retarded 
by the reduction of acidity, and (&) that the food itself unites with 
lead to form comparatively insoluble compounds. 

In the course of experimental work by Aub et al. lead acetate so¬ 
lution mixed with 75 cubic centimeters of milk was administered 
to one group of cats while to others the same doses (50 milligrams 
of lead per kilo of body weight) of lead were given in water 12 to 
20 hours after the last food had been taken. In both cases lead was 
^ven on alternate days until death. There was no consistent nor 
significant difference between the quantities of lead retained in the 
body by the two groups of animals. 

T^us, although the general belief in the value of a milk diet as a 
preventive of lead poisoning is imdoubtedly well founded, the bene¬ 
ficial effect of milk is due to its dietary properties rather than to any 
effect on the absorption of lead. 

The exact processes involved in absorption of lead from either the 
respiratory or gastrointestinal tract are not clearly understood; but 
c*ertain observations have been made which point to the t 3 rpe of physi¬ 
ological reactions which occur. In the lungs the presence of poly¬ 
morphonuclear leucocytes and mononuclear phagocytic cells contain¬ 
ing lead indicates that phagocytosis probably aids absorption. The 
invariable storage of lead in the skeleton as the phosphate, no matter 
in what form it was administered, furnishes ample proof of true 
solution during absorption or transportation. Even with the ex¬ 
tremely sensitive test which Cazeneuve devised for chromic acid, no 
chromate could be found in the bones after insufilation of lead 
chromate. To permit such solution a relatively high degree of acidity 
is necessary. Obviously, ingested lead can be dissolved in the acid of 
the gastrointestinal tract, but in the lungs some complicated mechan¬ 
ism must be involved in producing sufficient acidity. Perhaps the 
ready penetration of COj through cell membranes permits the hydro¬ 
gen ion concentration of the cells to increase to the point where solu¬ 
tion can take place. 

Lead poisoning is characterized by several clear-cut and typical 
signs and symptoms directly referable to the absorption and action 
of lead salts. It is striking that there is an enormous variation in 
5711—28-16 
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the immunity of different individuals to intoxication. No test is 
now known which demonstrates before exposure the degree of sus¬ 
ceptibility, but by careful and frequent medical examinations of 
exposed individuals it is possible to recognize susceptibility before 
intoxication has really developed. 

There are, however, several factors which tend to reduce immunity. 
Certain races seem to be predisposed to lead poisoning. That negroes 
are particularly susceptible has been stated by Edsall and also 
pointed out by several physicians in white-lead factories where 
. negro labor is used. Sex and age also influence immunity. Children 
are said to be more easily poisoned than adults, and the prevalence 
of sterility and the frequent occurrence of abortion among women 
exposed to lead is evidence of their greater susceptibility. The 
numerous references to the role of the general bodily condition in 
determining individual susceptibility and immunity emphasizes the 
importance of this factor. In his book Oliver states that “poverty 
and general deprivation predispose to plumbism ” while Edsall re¬ 
ports that “ any preexisting disease that reduces the resistance, per¬ 
haps chronic renal trouble especially, increases the liability to 
attack.” “Any sudden unusual exposure, a drinking bout, or an 
infection such as influenza,” may produce acute symptoms. And, 
finally, previous attacks of lead poisoning facilitate the later de¬ 
velopment of symptoms, usually similar to those wliich appeared 
originally, but sometimes of quite different type. For instance, both 
colic and wrist drop may recur several times or a new manifestation, 
such as encephalopathy, may develop. 

The painters’ trade in every country has been brought under less 
complete control than any other lead trade, and it is the one that 
shows the least improvements in the rate of lead poisoning. For 
this reason the French are insisting on the abolition of lead paint, 
and they have already closed their white-lead factories and for¬ 
bidden the use of lead paint on buildings. On the other hand, the 
British and German authorities on industrial hygiene lay stress on 
the toxic constituents other than lead which are present in almost 
all paint and also in paint removers, shellac, and varnish. These 
are volatile fluids such as turpentine, benzine, petroleum distillates, 
and wood alcohol, all of which are capable of producing more or 
less serious intoxication, and, according to this view, are really re¬ 
sponsible for much of the ill health of painters which is usually 
attributed to lead. 

Nevertheless, great efforts have been made in Great Britain and 
in most continental countries to minimize the dangers of lead paint 
by prohibiting dry rubbing down when lead paint is used, pro- 
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bibiting the mixin g of dry white lead by the painter, restricting 
the use of white-lead paint in interior work, etc. Fortunately, the 
American tendency to speed up the job leads more and more to the 
abandonment of dry rubbing down in interior decoration, except 
on very high-class work, but it is still done in the painting of some 
automobile bodies and of practically all vehicle wheels. 

The general impression obtains that less lead paint is used now 
than formerly, but interviews with white lead producers do not 
confirm this. There has certainly been an increased production of 
-white lead in the United States since the war, and the painting trade 
is stUl the largest consumer, with the potteries coming next. A new 
danger to the painter has appeared recently in the introduction of 
the “ spray gun ” which has met with an enthusiastic reception and 
has spread rapidly. It is now used for painting all sorts of factory 
goods, not only small objects which may be placed in a cabinet with 
an exhaust, but automobiles, wagons, railway and trolley cars, agri¬ 
cultural machine^, furniture, and even the interiors of buildings. 
It is easy to see how this increases the danger of lead poisoning, for 
a spray of finely divided droplets, each carrying its tiny load of lead, 
is hard to control. The experiments of Sharpe, of Toronto, have 
shown that in such work the lead content of the air may go far 
beyond the limit of safety, and that the ordinary respirator lets a 
dangerous amount pa^ through. The Bureau of Mines has recently 
shown that a gas mask can be constructed which will hold back the 
lead, but it is certainly doubtful whether painters will consent to 
work in such a mask. 

The prevention of lead poisoning may be difficult of execution, but 
the principles which must guide it are very simple. In almost all 
cases of industrial plumbism and in all serious cases, it will be found 
that the workman has been poisoned by lead which entered his body 
with the inspired air. This fact has been observed repeatedly in 
practice since it was first announced by Tanquerel des Planches a 
hundred years ago. He said: 

All the characteristic traits of the primary effects of plumbism may be 
qnickly observed in workmen who are habitually in an atmosphere of lead dust 
and vapors. Ntme of the primary effects are found amcmg woilcinen who 
handle lead in a fixed state. 

The practical experience of British and Herman factory inspectors 
bears out abtmdantly the assertion that the air must be kept free 
from lead dust and lead fumes (fume is a suspension of extremely 
fine particles of lead oxides and sulphate) if serious poisoning is to 
be prevented. Of secondary importance is the provision for personal 
cleanliness, but of course this should never be neglected. 
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Since the susceptibility to lead varies enormously in different 
individuals, and since it is impossible to detect this susceptibility at 
the time when the worker is employed, it is essential to have a medical 
examination of all lead workers at regular inter\^als. If any case 
of lead poisoning is discovered, the worker should at once be sus> 
pended from lead work and given other employment, preferably out 
of doors, till all symptoms of lead poisoning have disappeared. 

The number of admissions and deaths resulting from acute and 
chronic lead poisoning which occurred in the United States Navy 
during the fifteen-year period 1913-1927, inclusive, are shown in the 
following table: 


Year 

Average 

strength 

Lead poisoning, 
acute 

Lead poisoning, 
chronic 


Cases 

Deaths 

Cases 

^Deaths 

1913. 

65,025 
67,141 
68,075 
69,294 
245,580 
503,792 
298,774 
140,773 
148,861 
122,125 
116,565 
119,280 
11A391 
113,766 

1 115,316 

25 

0 

36 

0 

1914. 

34 

0 

30 

0 

1915. 

46 

0 


0 

1915. 

45 

0 

20 ' 

0 

1917. 

19 

0 

21 

0 

1918. 

12 

0 

13 1 

0 

1919. 

19 

0 

11 

1 

1920. 

4 

0 

1 1 

1 

1921 . 

3 

0 

1 

0 

1922. 

7 

0 

7 1 

0 

1923. 

25 

1 

8 

0 

1924. 

1 

0 

6 

' 0 

1925.-. 

6 

0 

3 

D 

1928. . 

26 

0 

9 

0 

1927. 

27 

0 

7 

0 






There was a gradual reduction in the number of cases from 1915 to 
1923. In the latter year 18 cases of acute lead poisoning developed 
during the month of November on board the U. S. S. Simpson at 
Constantinople, Turkey. Death occurred in one case. 

Of the 26 cases of acute lead poisoning reported during the year 
192&, 13 cases were oau^ by lead paint, but the manner in which the 
men were poisoned was not specified. Five other cases were caused 
by particles or dust from paint. Poor ventilation in double bottoms 
and bilges was regarded as the cause in six cases. One man was 
poisoned by a native drink, aguardiente,” which was distilled in 
containers lined with lead, and one by coming in contact with red 
lead. 

In 1927, 9 of the 27 cases of acute lead poisoning resulted from 
chipping and painting aboard ship, but the circumstances which 
caused the poisoning were not mentioned. Chipping and painting in 
double bottoms caused poisoning in 13 cases and chipping in double 
bottoms in 5. In these cases deficient ventilation was regarded as 
the primary factor. 

Referenct': Aub, Fairhall, Minot, and Reznikoff, Lead Poisoning, 1926. 
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BXIXTEUOirS X1FECT8 FBOK SUHX IVJZCTIOirS* 

S 7 W. H. Pabk, M. D., Fellow, A. P. H. A. Director, Department of Health lAboratorlee, 

New Tork, M. T. 

Before considering these effects individually it will be well to 
xeview briefly our present knowledge as to the reason of the develop¬ 
ment of the reactions in susceptible individuals. 

Hypersensitiveness in man may be observed after both the enteral 
and parenteral introduction of many and varied substances. These 
Inducing substances may be divided into two groups, antigenic and 
Tionantigenic, viz: Hiose which stimulate and those which do not 
stimulate the production of demonstrable antibodies. The degree of« 
response to such substances is largely personal idiosyncracy and the 
symptoms, however diverse the agent, have a great deal of similarity. 
■Coca has suggested that the term allergy, introduced by Von Pir- 
•quet, be limited to describe these individual peculiarities. 

Because of the ease with which experimental animals may be ren- 
•dered sensitive or anaphylactic, there has developed a general fear of 
A fatal outcome following injections of antitoxins and antiserums 
made some weeks or years after a previous injection. There is, how¬ 
ever, direct evidence that man is much less liable to be similarly 
-sensitized. In this connection it should be noted that attempts to 
render monkeys anaphylactic have failed. Longcope believes that 
■the high degree of susceptibility in some people with spontaneous 
sensitiveness, the multiplicity or lack of specificity of sensitivity and 
■the di^inct tendency to occur in families differentiates these indi¬ 
viduals from the artificially sensitized. Man may be sensitized in a 
way, as manifested by the accelerated or immediate reactions of 
serum sickness, the production of chills and fever by intravenous 
injections, or by the development of an increased sMn sensitivity 
sfter serum administration. 

Ck>llapse or death has occasionally followed the second injection of 
sntitoxin or antiserum, and seemingly is more likely to occur after 
intravenous or intraspinal injection where an interval of five days 
or more has elapsed after the first injection. These occurrences sug- 
g;est that some individuals may actually be rendered anaphylactic. 
On the other hand, different lots of antitoxin and antiserum behave 
■distinctly differently, and individuals of known sensitivity do not 
necessarily always react similarly to the substance to which they are 
-sensitive. The danger of second injections to an individual is prob- 
.ably only slightly greater than that of first injections. 

Sebum Reactions 

The untoward symptoms elicited in man by the introduction of 
■serums with or without antitoxins may be divided into those follow- 

*Bepriiited from the American Journal of Pnblie Health, March, 1928. 
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ing the initial injection and those following the second or later 
injections. These reactions have nothing to do with the antibody 
content of the injected serum. 

Following the first injection three types of reactions may be noted: 

(а) most frequently, a symptom-complex called “serum sicknes”; 

(б) very rarely, collapse, with or without fatal outcome; (c) equally 
rarely, local necrosis. Each of these forms of response may follow 
the second or later injection. 

Collapse or death .—^This rare accident has been noted usually after 
the first injection. The symptoms develop quickly after the adminis- 
^tration of the serum. In about 1 to 20,000 persons receiving pri¬ 
mary injections of sefuin alarming symptoms develop; in about 1 
to 50,000, death results. The symptoms are those of extreme dysp¬ 
nea and collapse. The dose which will give alarming symptoms or 
even result fatally may be very small. Kerley reports a case of 
known hypersensitiveness where the dose was gradually increased 
until 4 minims were given; this resulted in alarming shock. It is 
probable that the greater frequency of deaths after first injections 
was because the number of first injections was so much larger. The 
individuals showing this type of reaction are commonly those sub¬ 
ject to “ hay fever or asthma ” developing attacks especially in the 
neighborhood of horses. Children having a status lymphaticus are 
prone to develop collapse or die. Every precaution should be taken 
in giving antitoxins or antiserums to such cases or to those subject 
to asthma. 

Chills .—A chill more or less severe is observed in about 10 per 
cent of the cases after the intravenous injection of refined antiserum 
and about 20 to 60 per cent of the cases after unrefined antiserum^ 
even when injections are given very slowly and the material warmed 
to the body temperature. In the Willard Parker Hospital the fre¬ 
quent administration of antitoxin by the intravenous method has 
revealed that this probably depends on some special form of the 
protein or lipoid. With the best product of refined antitoxin globu¬ 
lins less than 1 per cent of intravenous injections produce a chill. 
There is considerable difference in this respect between different 
preparations of both refined and unrefined serum. 

It should be emphasized that the development of sudden collapse 
is the condition to fear and prevent. Serum sickness is not fatal m 
itself, however alarming in appearance and uncomfortable the con¬ 
dition may be; even where two or even three successive waves of rash 
and edema ensue. This condition can not be prevented except by 
improvements in concentration methods, which will both modify and 
lower the content of protein substances in antitoxin and other anti¬ 
body preparations. The giving of divided doses does not materially 
influence the subsequent development of serum sickness as, roughly. 
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the total quantity given is the determining factor in individuals of 
equal sensitiveness and with the same preparation of antitoxin. 

Serum gickness .—^The incidence of this type of reaction varies 
widely in different series of cases, being from 10 to 60 per cent or 
more, according to the preparation of serum used. The size of dose 
will influence to some degree the percentage incidence. Because of 
the lower protein content and also because of the heating, the con¬ 
centrated globulin preparations of antitoxin cause a relatively low 
incidence. Following the first injection of serum or antitoxin there 
is an incubation period varying from 3 hours to 24 days. More com¬ 
monly the period ranges from 3 to 12 days. The symptoms are 
primarily a skin eruption, edema, slight albuminuria, variable both 
in incidence and in degree, enlargement of the lymph nodes with pain 
and tenderness and pain in the joints. The eruption is very variable 
in character. A local eruption usually appears earlier than the gen¬ 
eral eruption. On the second or later injections the period of incuba¬ 
tion may be absent or shortened, “ immediate or accelerated reaction,” 
although this does not always occur. This accelerated reaction is not 
more serious than the ordinary serum sickness. Some samples of 
unrefined serum uniformly cause skin eruptions (scarlatina form) 
earlier than others. The longer incubation periods are more fre¬ 
quently followed by urticarial rashes. It would seem from this that 
there were different reaction-inducing substances in serum or 
antitoxin. 

Severe local reactions .—^In very rare instances the primary injec¬ 
tion of antitoxin leads to local necrosis. Although this occurs with 
extreme infrequency, it should be a warning against injection under 
the breasts. When repeated injections are given, a second or later 
subcutaneous injection somewhat more frequently results in a sharp 
local reaction which may go on to necrosis. This may occur not cmly 

with serum but also with rabies vaccine. The resemblance of this 

« 

form of reaction to the Arthus’s phenomenon in sensitized rabbits is 
marked. The necrosis is not due to bacterial contamination, but the 
necrotic area may become infected and serious or fatal results ensue. 

Tests Used to Indicate the Probability of Sebuu Reactions 

While it is always advisable, in general it is not expedient to test 
the sensitivity of every case before the administration of antitoxins 
or antiserums. Careful inquiry should be made as to known allergy, 
such as hay fever, asthma, or food idiosyncrasies. Those giving a 
definite or suspicious history may then be tested by the intracutaneous 
injection of about 0.1 cubic centimeter of serum, or antitoxin diluted 
1 to 10, or the instiUation of a drop of the undiluted serum, or a 
1 to 5 dilution in the eye. 
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It is important that epinephrine be immediately available when 
doing an ophthalmic test since in rare instances a severe reaction has 
occurred. The instillation of epinephrine should be immediately 
available when doing an ophthalmic test since in rare instances a 
severe reaction has occurred. The instillation of epinephrine will 
check the progress of the reaction. Of the two tests, the latter is the 
more reliable index of the probability of a serious general reaction, 
but because of crying it is somewhat difficult to use accurately in 
yoimg children, both because it is partly washed out and because of 
congestion of the conjunctiva in the other eye. 

Untoward results may occur in persons not giving a positive test. 
The presence of skin sensitiveness, as shown by the prompt develop¬ 
ment within 20 minutes of a definite wheal at the site of intracutane- 
ous injection which is considerably larger than the original wheal 
made by the injection, usually indicates that serum sickness with 
local or general rash will develop, and more quickly than usual. The 
late area of hyperaemia which develops at the site of the injection is 
of little if any significance. Children which show this late reaction 
from an intradermal injection of the serum from one horse often will 
not react to the serum from another horse. The rare cases with 
sympt(Hns of shock with or without death are more likely to occur 
than in those not skin sensitive. The eye test seems to be even a 
better index of the probability of a serious reaction. 

In those where because of history or preliminary test, or both, there 
is reason to fear a general reaction, about 0.05 cubic centimeter of 
serum or antitoxin may be given subcutaneously, and then gradually 
increased-sized doses, such as 0.1 to 0.2 cubic centimeter, given every 
15 minutes until a slight reaction indicates that the tolerance of the 
patient is reached or sufficient serum is given. Should an intra- 
spinous or intravenous injection be required, it becomes a problem 
of comparative dangers of withholding the serum or risking the 
reaction. Several preliminary subcutaneous injections may be tried 
(as above) before attempting intravenous injection, giving then only 
a very small amount, pausing for some minutes, and then giving the 
remainder very, very slowly. Dilution with saline solution wherever 
possible is an aid in this regard. 

Even with all these precautions a severe reaction or even a fatal 
result may occur. Thus, a young woman, who had received 80 cubic 
centimeters of antistreptococcic serum intramuscularly, required at 
the end of three weeks an intravenous injection. She was given at 
short intervals 0.5, 1.2, and 4 cubic centimeters of serum subcutane¬ 
ously. No appreciable local or general reaction occurred. An intra¬ 
venous injection was then given. When the amount reached 10 cubic 
centimeters, while it was being administered very slowly, she com- 
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plained of premonitory symptoms of beginning shock. The injection 
was immediately suspended, but the qrmptoms increased and death 
soon resulted. The first injection of serum, although it produced no 
immediate effect, did cause serum sickness on the eighth day. Such 
cases are fortunately rare. 

Dbbessitization to SflSUU 

Instances are noted with some frequency where first injections have 
caused reactions and following injections given several hours or even 
a day later have produced little or none. This would seem to indi¬ 
cate a desensitization. Different batches of bactericidal or antitoxic 
serum will vary widely in their rash and temperature producing 
qualities, and this may have been a factor in the development or non¬ 
development of symptoms. The administration of small doses of 
serum, prior to a first large injection or prior to subsequent injections 
of those known to be sensitive, has not the regularity of desensitiza- 
tiou noted in experimental animals. Divided doses may fail to give 
a reaction or repeated small doses may apparently induce a toler¬ 
ance, but this is no proof that we are inducing the mechanism of 
desensitization so uniformly producible to experimental animals. In 
persons suffering from lobar pneumonia where frequent injections of 
antiserum are given intravenously the first injection of serum fre¬ 
quently produces a chill. Subsequent injections of the same dose 
rarely produce one, but if the dose is markedly increased, a second 
chill frequently follows. Even the same amount of a different prep¬ 
aration is more apt to produce a chill. 

Mbthods or Euminatino the RsAcrmo Substancbb noic AimaBsuvH 

Concentration methods (globulin separation) have had effect in 
reducing the incidence of rashes. Heating the antiserums to 56** 
C. before concentration is of distinct value; likewise the preliminary 
saturation with sodium chloride and the use of the clear filtrate 
for the subsequent steps in the ammonium sulphate method of 
purification. Aging of antiserums or of globulin preparation is 
of distinct value. Crystal clear products are less likely to cause 
chills and the aging before filtration is more likely to yield a prod¬ 
uct which will remain clear. Starving of horses prior to bleeding 
does not seem to influence the content of reacting substances. Keyes 
and Carey advise* the addition of calcium chloride and cephalin to 
remove the residual fibrin-forming substances still remaining after 
clotting. They believe that chills may be prevented in this way. 
In a little preliminary work we have not been able to remove the 
chill-producing substance by utilizing what we believe to be their 
method. 
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Tbeatuent or Developed Shock 

Hypodermic injection of epinephrine or atropine will usually 
relieve the less severe attacks. In extreme collapse artificial respira¬ 
tion may be tried. 

Effect of the Sehuu in Toxin-Anhtoxin in Sensitizing Human Beings 
TO Latbb Injections of Sqium 

Let us first approach this subject from the experimental side. It 
has long been known that minute quantities of serum will sensitize, 
guinea pigs so that they will show some reaction after a delay of 
several weeks to later doses of serum. It is not usually remembered, 
however, that these small doses frequently do not sensitize guinea 
pigs to the extent that any appreciable reaction follows from large 
intracardial injections of serum. Recently we have given a num¬ 
ber of guinea pigs several times the proportional amount of serum 
which human beings would get from toxin-antitoxin and none of 
these guinea pigs have died from 1 cubic centimeter of serum injected 
intracardially. Several showed no symptoms at all; others had 
slight spasmodic contractions, scratched their nose and showed evi¬ 
dences of slight anaphylactic shock. They all made good recoveries. 

Further, it should be remembered, as already stated, that the 
guinea pig is far more susceptible than other animals and so prob¬ 
ably far more so than man. If we turn to skin reactions, we find 
as first pointed out by Hooker that after intracutaneous injections 
of 0.1 cubic centimeter of a 1 per cent horse serum and three injec¬ 
tions of the old toxin-antitoxin mixture, that these persons showed 
a year later a marked increase in the number which reacted to a 
second intracutaneous serum test. 

It should be noted that not only did Hooker use a preliminary 
injection of serum which contained more serum than the three in¬ 
jections of the present toxin-antitoxin mixture, but he also used 
the old preparation of toxin-antitoxin which contained thirty times 
as much serum as the present mixture. Repeating his tests on chil¬ 
dren that had not received a previous intracutaneous injection, I 
found that there was only a moderate increase in the percentage of 
skin reactions among those who had received toxin-antitoxin and 
that none of these were extensive reactions. 

From long experience in using preliminary intracutaneous tests 
to discover those who might show anaphylactic shock, we have 
learned that only those skin reactions which are extensive suggest 
the probability of anaphylactic shock or severe accelerated reactions. 
Those that show minor skin reactions as well as those that show no 
skin reactions may develop anaphylactic shock, but do so less fre¬ 
quently. Then we have the final test as to whether a given number 
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of persons who have received three injections of the present toxin- 
antitoxin mixtures show more accelerated reactions or serious cases 
of serum sickness or true anaphylactic shock of necrosis than those 
veho have not received these injections. 

I have had the opportimity of making a comparison in more than 
100 individuals who had received toxin-antitoxin and in more than 
100 individuals who have not received toxin-antitoxin. The total 
xiumber of children was obtained by combining several different 
tests on different groups. In my experience there was no appreciable 
<lifference in the reactions following serum injections in those who 
had toxin-antitoxin and in those who had not. If isolated cases in 
which marked reactions occur which happen in those who.had toxin- 
Antitoxin previously are reported, it is misleading because similar 
cases could be reported in those which have not received such injec¬ 
tions. It is only by comparing the two lots that accurate infor¬ 
mation can be obtained. 

A striking instance of this was the recently published case of 
necrosis in a nurse following a second injection of antitoxin which 
followed 10 days after the first injection. The caption over this 
report was gangrene following an injection of serum in a case which 
lad previously received toxin-antitoxin. We know that an injec¬ 
tion of serum following another given 10 days previously not infre- 
4 juently is followed by a reaction, while the fact that the first 
injection of serum gave no reaction definitely rules out the toxin- 
nntitoxin given a year previously as being in any way responsible. 

There wus recently reported to me the case of a young girl who 
nearly died after a dose of scarlet-fever antitoxin. She had not had 
toxin-antitoxin or any previous serum injection. If she had had, it 
would have been considered as the predisposing cause. 

From my own observations I am not at all worriedly the slight 
degree of skin sensitization which may be produced by toxin- 
antitoxin. Fortunately, if anyone is worried we can turn to goat 
toxin-antitoxin or to toxoid. These preparations when they are 
properly made and when they have successfully passed tests for 
immimizing potency are equal in value to toxin-horse-antitoxin. 
This we are doing in New York, and probably this change will in 
time become general. 

XEPO&T 07 AN OUTBREAK OF INFLUENZA ON BOARD THE U. S. S. »IDAHO ” 

By F. Q. Abbksn, Commander, Medical Corps, United States Navy 

An outbreak of mild influenza comprising 74 cases occurred between 
April 17 and May 6, 1927, among the crew of the U. S. S. Idaho. 
Clinically the symptoms were characteristic of influenza and, as 
shown by white-blood cell counts, accompanied by a leukopenia in 
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every case. The respiratory type predominated over the gastro¬ 
intestinal type. The explosive nature of the outbreak with the 
steeplelike curve, so frequently noted during the World War, is 
indicated in the following chart: 


CHART 



The U. S. S. Idaho arrived at San Francisco, Calif., from San 
Pedro, on April 10, and remained until April 18, 1928. The disease 
was undoubtedly contracted by men ashore on liberty parties while 
the ship was at anchor in San Francisco Bay. The sudden change 
from the mild equable temperature prevailing in the vicinity of San 
Pedro to the colder climate of the more northern part, and the ex¬ 
posure of the men to cold moist winds at night while waiting at the 
landing floats and while returning to the ship in open motor boats, 
were thought to be predisposing factors. 

On April 18, the U. S. S. Idaho left San Francisco for a 10-day 
cruise to Honolulu, during which period the ship was in fleet forma¬ 
tion and engaged in a battle problem that necessitated darkening 
the ship at night. This maneuver required the closing of all battle 
and gun ports which precluded all natural ventilation by diffusion or 
perflation. The nightly interference with natural ventilation and 
the crowding caused by the admission of many patients to the sick 
bay, not only prolonged recovery and favored complications, but 
affected the symptoms in such a manner that they were aggravated 
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or more pronounced in the morning than at night. The evening 
temperatures varied from 101to 102** F., while the same patients, 
contrary to expectation, had temperatures which ranged from lOS** to 
104^ F. the following morning. 

The problem was solved by resorting to op^ air for both preven¬ 
tion and treatment and as a measure to minimize complications. To 
accomplish this, the forward starboard 5-inch gun compartment on 
the upper deck, together with the adjoining passageway on the open 
deck, were converted into a temporary sick bay. The passageway 
was protected from the direct rays of the sun by spreading an awn¬ 
ing overhead, and all artificial lights within the compartment were 
either removed or disconnected in order that no lights could possibly 
be visible through the open ports at night. These procedures in- 
sxired plenty of fresh air for the patients both day and night and 
at the same time did not interfere with the battle problem. 

Isolation of many cases during an epidemic, while exceedingly dif¬ 
ficult on board a ship on the high seas, is a very effective factor 
in the control of the outbreak. Another factor of importance is the 
recognition and isolation in bed of all men having fever. 

This method of prophylaxis and the hospitalization of all persons 
with early symptoms were the only preventive measures employed. 

AH patients responded well to the open-air treatment and were 
returned to duty with an average time in bed of four days. The 
noteworthy feature of this outbreak was the effect of the conditions 
caused by a war problem upon the sick when confined below decks, 
and the importance of having ample hospital or bed accommodations 
to permit the enforcement of preventive measures. 


A SMALL OVTBSBAK OF FOOD FOISOHZHG ON BOABD THE T. S. 8. 

'^'TBBNTON'* ATTBZBDTED TO CHXCNBN SALAD 

By R. D. Mackst^ Lieutenant Commander, Medical Corpa, United States Navy 

An outbreak of food poisoning occurred on board the U. S. S. 
Trenton on February 23,1928, while the ship was anchored in Guan¬ 
tanamo Bay, Cuba. Food eaten at a smoker on board the U. S. S. 
Milwaukee during the previous evening appeared to be unquestion¬ 
ably responsible, as all the men affected had attended the smoker, 
while food which had been served on board this ship was not sus¬ 
pected. However, the menus were inspected and all the men who 
had not attended the smoker were questioned for possible symptoms. 

The refreshments served at the smoker included chicken salad, 
potato salad, assorted sandwiches, ice cream, cake, and lemonade. 
The salads were at once suspected as the methods ordinarily used in 
their preparation offer opportunities for contamination which are 
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often difficult to prevent. While it was possible that the sand¬ 
wiches and ice cream might have been the cause, this seemed unlikely 
when it was learned that a number of men had partaken of these 
foods without ill effects. The same was true to a lesser degree in 
the case of the potato salad, while the cake and lemonade were at 
once eliminated from consideration. 

The remaining food, the chicken salad, was then thought to be 
responsible for the outbreak, and this belief was strengthened when 
it was found that all the affected meif had eaten some of the salad, 
and that some of the mess attendants had swallowed but a mouthful 
“because it had a peculiar taste.” 

Of the 108 men who attended the smoker from this vessel 78 
stated they had eaten some of the chicken salad, and of these 44 
men were affected. Symptoms sufficiently severe to require admisaon 
to the sick list occurred in 24 instances, while in 20 they were so mild 
that the patients were given treatment and returned to duty. It is 
interesting to note that only one of the seven mess attendants who 
were at the smoker, and who had eaten only a mouthful of the 
chicken salad because of the peculiar taste, developed symptoms. 
Two men stated upon question that while they had not eaten 
any of the salad, they had cramps during the night, but it was 
believed that these two cases were coincidental. The first patient 
was taken ill within two hours and the last seven hours after the 
ingestion of the food. 

All of the patients were pale, while those admitted to the sick 
list had, in addition, muscular tremors and profuse perspiration. 
The onset of symptoms was sudden in all cases. Nearly all the 
patients were awakened from a sound sleep by the onset of symp¬ 
toms. One man who was on watch felt weak and dizzy before the 
onset of abdominal cramps and one had a burning sensation in the 
stomach when he turned in at midnight, but slept well until he 
was awakened by nausea and vomiting about two and one-half hours 
later. In 14 cases the men were awakened by severe cramps rapidly 
followed by nausea, vomiting, and watery diarrhea. In 4 cases 
nausea and vomiting preceded cramps and diarrhea, in 4 nausea 
and vomiting occurred without cramps or diarrhea, and in 2 cases 
there were cramps with nausea and vomiting but no diarrhea. All 
the patients complained of abdominal pain, which they described as 
cramps, except one who stated that he had cramps in the back of the 
legs and two who complained of cramps in the same location in 
addition to the abdominal pain. Vomiting occurred in all cases but, 
even with those most severely affected, ceased within three or four 
hours. There was no abdominal distention. A profuse watery 
diarrhea occurred in 18 cases of the 24 admitted to the sick list. 
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No blood was seen in any stool. A large number of the patients 
experienced chilly sensations after several hours but did not have a 
frank chill. Fever with a temperature of 99.8° F. was noted in 
only one case while the temperature in the remaining cases was 
either normal or slightly subnormal. 

Two patients complained of severe headache referred to the occip¬ 
ital region. No patient complained of general aching or soreness. 
Moderately severe prostration developed quite suddenly in the 24 
cases admitted to the sick list. Except for a few patients who com¬ 
plained of a burning or bitter taste, no change in the oral secretions 
was noted. No patient developed ocular symptoms. The average 
pulse rate was 86 while the extremes were 98 and 72, respectively. 
No irregularities of the pulse were observed. Bespiration was es¬ 
sentially normal though slightly accelerated in a few cases. No 
patient exhibited a skin eruption at any time during the course of 
the disease. Neither were blood pressure readings nor blood counts 
made. 

The urine and feces of the three patients most severely attacked 
were sent to the laboratory of the U. S. S. Mercy for examination 
and culture. The report stated that with the exception of a very 
faint trace of albumin in one specimen nothing unusual was noted 
and the cultures of both urine and feces were negative for pathogenic 
bacteria. 

While it has not been proved that chicken salad contaminated 
by bacilli of the paratyphoid-enteritidis group was responsible for 
the outbreak, it is believed that this is a very reasonable assumption. 
Whatever food was responsible, the symptoms, except for the absence 
of fever, are very similar to those caused by this group of micro¬ 
organisms. While it is understood that the cases occuring on other 
ships in the division did not require admission to the sick list, the 
24 men admitted on board the U. S. S. Trenton were acutely ill and 
many of them showed the effects of their experience, notably anorexia, 
wea^ess, and malaise, for several days. Since men tend to form 
*‘ship groups” at entertainments of Ibis sort, it is possible that 
an uneven distribution of the contaminated material may account 
for the variation in the severity of the outbreak on board the other 
ships. 


A SMALL OVTBBEAX 07 POOD FOISONUrG ON BOABD THE H. 8. S. 

» MILWATTKEE ” 

An outbreak of food poisoning which occured on board the U. S. S. 
Milwaukee at Guantanamo Bay, Cuba, February 23, 1928, was re¬ 
ported by R. J. Trout, Medical Corps, United States Navy. 
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The suspected food was chicken salad served about 11 o’clock the 
previous evening following a smoker on board the ship. Potato 
salad, assorted sandwiches, lemonade, ice cream, and cake were also 
induded in the refreshments. The possibility of poisoning by food 
other than that served at the smoker was eliminated as men from four 
other ships and localities were affected. 

The first indication of illness appeared about three hours after 
the food was eaten. It was estimated that more than 200 members 
of the crew ate the salad and 89 were poisoned. 

Clinically, the symptoms of poisoning, which were similar to those 
in the outbreak on the U. S. S. Trenton, were very much the same in 
all cases but were of different degrees of severity. The onset was 
sudden in ail cases. All patients had slight prostration, nausea, and 
vomiting, abdominal cramps and diarrhea. A few complained of 
headache and one had quite a severe chill. Bacteriological examina¬ 
tion of the vomitus was negative. 

Samples of the food were examined in the laboratory of the U. S. S. 
Mercy. Cultures from both the chicken salad and sandwiches showed 
a growth of the BadSHue coli comarvumie. The laboratory reported as 
follows: 

Food was fed to guinea pigs without 111 effect. The colon bacilli being present 
In foodstuff shows contamination, and, In view of the fact that samples received 
on board were 24 hours old, the colon bacilli probably outgrew any pathogenic 
organisms If such were present 

The diick^ from which the salad was prepared were purchased 
in New York City under regular Navy contract and were received on 
board in a frozen condition while the ship was at the navy yard in 
that port, on December 14, 1927. Cold weather prevailed at that 
time and the temperature was below freezing. They were imme¬ 
diately placed in cold storage and kept well frozen until removed 
to the butcher shop about 8 a. m. the day of the smoker. The chick¬ 
ens were drawn about 10 a. m. while still frozen, cooked by boiling 
until about noon, and the meat picked from the carcasses during 
the afternoon. Other ingredients were hard-boiled eggs, celery, green 
peppers, onions, and mayonnaise dressing. These articles, which 
had been obtained from the U. S. S. Bridge on February 6,1928, were 
fresh and had been handled in a sanitary manner. No canned foods 
were included. The salad was mixed in galvanized steel tubs, which 
with other containers had been thoroughly cleaned about one hour 
before it was served, cafeteria style, on wax-paper plates. 
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BEPOBT OF AS ISOLATES CASE OF FOOD POISOHINO OOCimEniO AT THE 
UNITED STATES NAVAL STATION, PEARL HARBOR, HAWAH 

By B. A. Sharp, Ueutenant Commander, Medical Corpa, United States Navy 

Before going on watch at midnight, the patient, a radio man, second 
class. United States Navy, ate a sandwich made with a pork chop 
obtained from the ice box in the galley of the High Power Radio 
Station at the United States Naval Station, Pearl Harbor, Hawaii. 
On a platter next to the one containing the pork chop, he noticed 
some hamburger steak which had an offensive odor. He deposited the 
hamburger steak in the garbage can but did not recall washing his 
hands before eating the sandwich. 

About six hours after eating, he began to have eructations and felt 
as though his abdomen were full of gas. Soon after the first.eructa- 
tion severe nausea, followed by vomiting, developed and continued 
at frequent intervals during the next four hours. He was brought 
to the hospital two hours after the onset of symptoms. 

Upon admission, the patient’s temperature was 99.8°, rising to 
100.8° within several hours; pulse, 88; and respiration, 25. He had a 
pallid appearance and complained of a bitter taste, great weakness, 
abdominal cramps, and diplopia. A physical examination revealed 
dilated pupils which reacted well to light and distance, a moist skin, 
faintly coated tongue, and general abdominal tenderness accom¬ 
panied with slight tympanites. Severe vomiting of blood-tinged 
material continued at from 10 to 20 minute intervals until gastric 
lavage was started, when the vomiting was readily controlled. As 
diarrhea did not occur, the bowels were opened by means of enemata 
followed by colonic irrigations. To combat the prostration, salt so¬ 
lution was givegii intravenously three hours after admission. Re¬ 
covery was uneventful, and the patient was returned to duty in 
three days. 

Laboratory report .—^No culture was made from the urine, which 
was normal. A white-blood cell count showed a total of 23,100 cells, 
with polymorphonuclears 95 per cent and lymphocytes 5 per cent. 
A culture made from the vomitus was positive for the BaciUtts enter- 
itidis. None of the hamburger steak, nor the food eaten, was obtain¬ 
able for examination. 

It is believed that this sporadic case of food poisoning by the 
B. enteritidis was caused by the transference of material direct from 
the infected hamburger steak to the food eaten through the medium 
of the patient’s hands. 

6711—28-^17 
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QVABANTIHE TREATMENT OF UNITED STATES NAVAL VESSELS AT UNITED 

STATES FORTS 

The following letter received from the Public Health Service is 
published for the information of the service: 

Foreign Quarantine Division Circular No. 32 

To: Medical Officers In Charge, United States Quarantine Stations, and Others 

Concerned. 

Subject: Quarantine Treatment of United States Naval Vessels at United States 

Ports. 

Reference: Quarantine Laws and Regulations of the United States, paragraphs 

140-144; Department Circulars Nos. 396 and 398. 

In order to prtimote uniformity of procedure at United States ports in the 
quarantine treatment of vessels belonging to the United States Navy, the fol¬ 
lowing snpi^emental instructions are hereby issued for your information and 
guidance: 

1. Vessels of the United States Navy which carry a medical officer, upon en¬ 
tering United States ports from foreign ports, are exempt from quarantine 
inspection, provided that such vessels have not sailed from a port infected with 
cholera, yellow fever, or plague, or in which typhus or smallpox are epidemic, 
and further provided, that no cases of these quarantinable diseases have oc¬ 
curred on board en route. Naval vessels coming within the above provisions 
will radio to the naval authorities at the port of destination for relay to the 
quarantine officer, or will radio direct to the quarantine officer a report of the 
pertinent facts, including a statement by the ship’s medical officer, to the effect 
that no cases of these quarantinable diseases have occurred on board during 
the voyage. This radio will then be confirmed by a letter from the ship’s medi¬ 
cal officer, addressed to the quarantine officer, immediately after the vessel has 
arrived in port. 

2. All vessels of the United States Navy which have called at any poti 
which is infected with any of these quarantinable diseases, and all naval 
vessels from any port having cases of these quarantinable diseases on board, 
at time of arrival or en route, and all naval vessels not carrying a medical 
officer arriving from foreign ports, are required to stop at quarantine tor 
inspection and such subsequent treatment as may be necessary. 

3. All naval vessels sailing from ports in the possessions or dependencies 
of the United States bound for ports in the United States, its possessions or 
dependencies, are required to take out bills of health, but in the absence of the 
existence of any of these quarantinable diseases in such ports of departure 
or call, or on board, are not required, exclusive of vessels from ports in the 
Philippine Islands, to stop for quarantine inspecticm at port of arrival. 
Should any of these quarantinable diseases occur on board or exist in sodi 
ports of call or departure in the possessions or depmdencies of the United 
States, then quarantine inspection is required upon arrival at ports in the 
United States, its otlier possessions or dependencies. 

4. The evidence as to the presence or absence of these quarantinable diseases 
in a foreign port, or a port in the possessions or dependencies of the United 
States, is presented through American bills of health required to be taken out 
by the vessel at such ports of departure or call. 

6. When two or more vessels of the smaller type, such as destroym, one 
of which carries a medical officer, are cruising together, each vess^ is coo- 
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straed as eqolTalent to carrying a medical officer, and tbey may be reported by 
radio, inclnding each sblp in tbe squadron or division, and confirmed up<m 
arrival by a letter from tbe squadron or division medical officer. 

6. Naval transports and other vessels of tbe United States Navy not carrying 
a naval medical officer are subject to tbe same provisions of tbe quarantine laws 
and regulations as apply to merchant vessels. 

7. All ports not in the United States, its possessions or dependencies, and 
ports in the Phillig)ine Islands, are foreign ports; accordingly, Guantanamo 
Bay, Cuba, is necessarily considered under the law as a foreign port, although 
it is actually under the supervision of the Navy Department. Ports in the 
Philippine Islands have a quarantine status equivalent to that of foreign ports. 
A Mil of health, or a sni^iemmtal bill of health, should therefore be obtained 
from the medical officer prior to departure, and vess^s from such ports will be 
treated in accordance with the instmcti(ms applying to naval vessels from 
foreign ports. 


HEALTH OF THE HAVT 

Based on returns for diseases and injuries occurring in April, May, 
and June, 1928, the general admission rate was 551 per 1,000 per 
annum. The corresponding rate for the first quarter was 380 per 
1.000. Based on the experience of the past five years, the expected 
rate from all causes would be 476 per 1,000 for the second quarter. 

The admission rate from disease was 501, which is a little greater 
than the expected rate, 456. The admission rate from accidental 
injuries, 48 per 1,000, was lower than for corresponding periods of 
previous years. 

The incidence of acute respiratory diseases was considerably 
greater than during the winter months. Catarrhal fever exceeded 
expectancy at many shore stations In the United States. The United 
States naval training station, San Diego, Calif., reported 67 cases 
in April, 103 in May, and 117 in June; the United States naval 
training station. Great Lakes, Ill., 91 in April, 74 in May, and 32 
in June; and the United States naval training station, Newport, 
R. I., 58 in April, 45 in May, and 25 in June. The United States 
naval training station, Hampton Roads, Va., was remarkably free 
from the disease during the quarter. An outbreak of mumps which 
started at the latter station in January continued through the second 
quarter of the yeai. The incidence of the disease, by months, Jan¬ 
uary to June, inclusive, was as follows: 7, 21, 57, 68, 33, and 10. Two 
cases of cerebrospinal fever were reported by the United States 
naval training station. Great Lakes, Ill., one in April and one in 
Jime, and one case was notified by the United States naval training 
station, Newport, R. I., in May. 

The admission rate, all causes, for forces afloat was 457 per 1,000 
per annum for the quarter, as compared with the corresponding 
median rate for the preceding five years, which is 568. 
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Catarrhal fever exceeded expectaacj on board most ships attached 
to the Battle Fleet. The U. S. S. Mississippi reported 11 cases of 
mumps in May and 21 cases of measles in June. No casa of cerebro¬ 
spinal fever was reported by forces afloat during the quarter. 

Table No. 1. —Summary of morbidity in the United States Navy and Marine 
Corps for the quarter ended June SO, 1928 



Forces 

afloat 

Forces 

ashore 

Marine 

Corps 

Entire 

Navy 

Average strength... 

75,185 

39. 711 

19,366 

114.896 


All causes: 

Number of admissions. 

8.581 

456.53 

7,242 
729. 72 

1 

2.676 

552.72 

15.823 
5.50.86 

Annual rate per 1,000. 

Disease only: 

Number of admissions.. 

7,764 

413.06 

6,632 
668.02 

2.348 
484. 97 

14.396 
501.18 

Annual rate per 1,000. 

Communicable diseases, exclusive of venereal disease: 

Number of admissions. 

2,704 

143.86 

3,346 
337.03 

899 

6,050 
210.62 

Annual rate per 1,000. 

185.69 ' 

Venereal diseases: 

Number of admissions. 

2,363 
125. 72 

876 

582 

3,239 
112, 76 

Annual rate i^er 1,000. 

88.24 

120. 21 

Injuries: 

Number of admissions. 

783 

594 

326 

1,377 

47.94 

Annual rate per 1,000. 

41.66 

1 50.83 

67.33 

Poisoning: 

Number of admissions... 

34 

16 

2 

50 

Annual rate per 1,000. 

1.81 

1,61 

a 41 

1.74 



Table No. 2. —Deaths reported, entire Navy, during the quarter ended June 30, 1928 




Navy 

Marine Corpe 


1 



Offi¬ 

cers 

Mid¬ 

ship¬ 

men 

Men 

Offi¬ 

cers 

Men 

Nurse 

Corps 

1 ToUl 

1 

Averaire strenirth . _ . _ _ _ _ _ 

8,722 

1,399 

84,834 

1,191 

18,251 

499 

114.8WS 



Cause: Diseases 








Primary 

Secondary or contributory 








Abscess, liver___ 

Abscess, multiple, right 
lung. 

Septicemia. 



1 




1 

Do. 



1 




1 

Appendicitis, acute. 

.--J.do. 



1 




1 

Appendicitis, chronic. 

Pneumonia, lobar. 



1 




1 

Cerebrospinal fever. 

None.. 



3 

. 

2 


5 

Do..*.. 

Meningitis, cerebrospinal 
Pneumonia, broncho. 



1 




1 

Do. 



1 




1 

Do. 

Pneumonia, lobar.... 



1 





Calculus, kidney. 

Operative shock. 



1 

1. 



1 

Carcinoma, right cheek.1 

1 Pneumonia, broncho. 



1 




1 

Carcinoma^ pancreas. 

None.-. 



1 





Carcinoma^ tongue.i 

Pneumonia, broncho. 



1 




1 

Chorea, exhaustion from,... 
Diphtheria... 

None. 



1 




1 

Myocarditis, acute. 




1 


1 

Epithelioma, parotid gland .1 
Influenza.i 

Pneumonia, lobar. 





1 


1 

Meningitis, cerebrospinal 
Pneumonia, broncho. 



.. 





Do. 



2 


1 


3 

Malaria __ 

Nephritis, acute. 



1 




1 

Meningitis, cerebrospinal _ _. 
Myocarditis, chronic. 

None. 



1 



1 

1 

.do. 



1 


. 

-- 


1 

Nephriti.s, chronic..-. 

.do. 



1 




1 

Osteomyelitis, right humerus 
Otitis, media, acute. 

Pyemia. 



1 


. 



Meningitis, cerebral. 



1 



_' 1 

Do. 

Pneuniinia, lobar. 



1 




1 

Pneumonia, broncho.' 

Abscess, multiple, right 
lung. 



1 




1 






1 1 
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Table No. 2. —Deaths reported^ entire Navy, during the quarter ended June S0% 

1928 —Continued 




Navy 

Marine Corps 





Ofla- 

oers 

Mid¬ 

ship¬ 

men 

Men 

Offi¬ 

cers 

Men 

Nurse 

Corps 

Total 

Cause: Diseases 








Primary 

Secondary or contributory 








PnAnmonlA, l^bar__ 

None... 

1 


8 


2 


11 

Do. 

Nephritiji, acute,, . 



1 




1 

Do. 

Pericarditis....... 



1 




1 

Do. 

Pleurisy, suppurative.... 



2 




2 

Pyelonephritis____ 

Septicemia.!/_ 

1 






1 

fever-.-_ 

Pneumonia, broncho..... 





1 


1 

Septic sore throat....._.... 

_do___ 



1 




1 

Tonsillitis, acute__ 

.do.... 



1 




1 

Tuberculo^t chronic pul¬ 
monary. 

Do. 

None.............. 



1 


1 


2 

Abscess, inter-lobar, left 
lung. 

Tuberculosis, larynx and 
intestines. 

Peritonitis, general acute. 



1 



1 

Do. 



1 




1 

XJliier, gtftTTwi/*h_ _ _ 



1 




1 








Total for 'Umemii. . 


2 


44 


9 


56 









. 







Cause: Injuries and Poisoninos 








Primary 

Secondary or contributory 








Bums, multiple..__ 

Pneumonia, broncho_ 



1 




1 

Crushl head, heck, and chest. 
Drowning___ 

None... 





1 


1 

.do.-_,.. 

1 


11 


2 


14 

Seaplanehrash: Drowning.. 

.do. 

2 





2 

Lahdplane crash: Drowning. 
Electric shock, injury from.. 

_.do......_ 

2 






2 




1 




1 

Fracture, compound, skull.. 

.do.. 



1 




1 

Fracture^ simple, vertebrsB.. 

.do.. 



1 




1 

Intracranial injury. 

Hemorrhage, pons. 



1 




1 

Injuries, multiple^ extreme.. 
Do... 

None... 



3 




3 

Hemorrhage, internal.... 



1 




1 

Landplane crash: Injuries, 
extreme. 

Rupture, traumatic, liver.. 

Do. 

None_!!.___ 

1 


2 

1 

1 


6 

Hemorrhage intraabdo¬ 
minal. 

Hemorrhage, llver..-i_ 



1 




1 



1 


1 


2 

Rapture, traumatic, urinary 
bladder. 

Strangulation, neck, rope... 
Wound, gunshot, chest. 

Septicemia... 



1 



1 

None.... 




1 


1 

_do.... 





1 


1 

Wound, gunshot, chest and 
back. 

Wound, gunshot, chest and 
shoulder. 

Wound, gunshot, neck and 
left shoulder. 

Wound, penetrating, brain.. 

Septicemia. 



1 




1 

None. 

1 



1 


1 

.do.. 

i 

1 





1 

.. do. 





3 


3 

Wound ^penetrating^ heart.. 
Wound, lacerated, right leg.. 
Wound, penetrating, left 
hypocondriac region. 
Poisoning, acute, bichloride 
of mercury. 

Poisoning, acute, cocaine_ 

Psychosis, unclassified_ 


L- . 

1 




1 

Pneumonia, broncho. 



1 



1 

Hemorrhage, traumatic, 
renal artery. 

None__ 





i !_ 

1 






1 

1 

Alcoholism, acute. 





1 

1 







Total for injuries and ! 
poisoning. 

Grand total.1 


7 


28 

1 

13 

1 

50 




_a- 




9 . 

72 

1 

21 

1 

1.04 



1 - 


Annual death rate per 1,000, all causes... 

4.13 


3.39 

3.36 

4.82 

8.02 

3.65 

Annual death rate per 1,0001 diseases only. 

.92 


2.07 

1.97 

1.91 

Annual death rate per l^OOOj drowning..!. 

2.28 


.52 


.44 


.63 

Annual death rate per 1^000^ injuries.!!. 

.92 


.80 

3.36 

2,19 


1.07 

Annual death rate her i!Q 001 nofsnninir. _ - _ 


.22 

8.02 

.04 


— . 1 






Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 


































































































































VoL XXVI 


1042 DIVISION OF PREVENTIVE MEDICINE 

STATISTICS RELATIVE TO MENTAL AND PHYSICAL QUALIFICATIONS OF 

RECRUITS 

The following tables were construct^ with figures taken from 
monthly reports submitted by naval training stations: 

CumtdaUve data 



Number 

Per cent 
of recruits 
received 

Percent 
of recruits 
reviewed 

JAN. 1 TO DEC. 31* 1027 

All naval training stations; 

Reaiiits rooelved during the period... 

21*323 

937 

554 

663 

12 

12 

1548 

20 

18 

>765 

34 

34 

898 

45 

1 ^ 



Recruits appearing befcnre board of medical survey. 

Recruits recommended for discharge from the service... 

APRIL* If AT* AND JUNE* 1028 

United States naval training station* Hampton Roads* Va.: 

Recruits received during the period.. 

4.39 

2.60 

59.12 

Recruits appearing before board of medical survey. 

Recruits recommended for discharge from the service. 

United States naval training station* Great Lakes* Ill.: 

Recruits received during the period. 

1.81 

1.81 

loaoo 

Recruits appearing before board of medical survey. 

Recruits recommended for discharge from the service. 

United States naval training station* San Diego* Calif.: 

Recruits received during the period. 

3.65 

3.28 

. 

MOO 

Recruits appearing before board of medical survey. 

Recruits recommended for discharge from the service. 

United States naval training station* Newport* R. I.: 

Recruits received during the period. 

4.44 

4.44 

i66.66 

Recruits appearing before board of medical survey. 

Recruits recommended for discharge from the service. 

oo 

60.00 


■ Report not avellable. > Report not reoeived. 

ADMISSIONS FOR INJURIES AND POISONINGS, SECOND QUARTER 1928 

The following table, indicating the frequency of occurrence of 
accidental injuries and poisonings in the Navy during the second 
quarter, 1928, is based upon all Form F cards covering admissions 
in those months which have reached the bureau: 



Admis¬ 
sions* 
.\pril* 
May* and 
June* 
1928 

Admis- . . 

Sion rat* 

p^j. Sion rate 

100 000 

100.000 

annum ] 

INJURIES 

Connected with work or drill... 

711 

451 

215 

2*475 ! 2,913 

1*570 i 1.821 

749 : 1.097 

Occurring within command but not associated with work. 

Incurred on leave or liberty or while absent without leave.. 

All injuries. 

1*377 

4,7W , 5.831 

P0I30.NING8 I 

Industrial t)oisonings. 

9 

37 

4 

31 1 37 

129 ! KM 

14 35 

Occurring within command but not connected with work... 

Associated with leave, liberty, or absence without leave. 

Poisonings, all forms.’.i 

50 

174 1 176 

Total injuries and poisonings. 

1,427 

4.968 1 6*007 
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PereerUoffe relationthips 



Ooeurring within command 




Connected with 
the performance 
of work, drill, 
etc. 

Not connected 
with work or 
prescribed duty 

vrouurriUB ouuuuv 

command—leave, 
liberty, or absent 
without leave 


Ap^,- 
May, and 
June, 
1028 

Year 

1927 

Aprfl, 
May, and 
June, 
1928 


April, 
May, and 
June, 
1928 

Year 

1927 

Per cent of all injuries... 

51.6 

■■ 

32.8 

31.2 

15.6 

18.8 

Per o«it of poisonings. 

Per cent of total admissions, injury and 

18.0 

21.2 

74.0 

59.1 

8.0 

19.7 

poisoning titles. 

50.5 

49.1 

34.2 

32.1 

15.3 

18.8 


Poisoning by a narcotic drug or by ethyl alcohol is recorded under 
the title “Drug addiction,” or “Alcoholism,” as the case may be. 
Such cases are not included in the above figures. 

The following cases, selected from April, May, and June, 1928, re¬ 
ports, are worthy of notice from the standpoint of accident prevention: 

Gasoline, careless handling of. —An engine in a motor boat was 
started immediately after the gasoline tank had been filled. Vapor 
from gasoline which had been spilled near the engine was ignited by 
a spark caused by backfire from the motor. A seaman received severe 
bums of the face and spent 5 days on the sick list. 

Gasoline which had been used to clean a motor, presumably in a 
motor boat, was ignited by a spark caused by a short circuit in the 
electrical system. A private marine was severely burned about the 
arms and body. Loss of time, 30 days. 

A flareback occurred when a petty officer who was using gasoline 
for cleaning purposes threw rags saturated with the fluid into a lighted 
coal stove. He received burns of both arms. Loss of time, 11 days. 

Hatch cover hazards. —Through carelessness of others a hatch cover 
was improperly secured. A man who was passing through the hatch 
receiveo a fracture of a hand when the cover fell. He was treated in 
a hospital 39 days. 

Searchlighi cover improperly secured. —A searchlight cover which 
had been carelessly placed and not properly secured fell and struck 
a man sleeping on deck. He received a contusion of the leg. Loss 
of time, 11 days. 

Careless handling of machinery. —Another person started a motor 
without warning, while a chief petty officer was adjusting the gears of 
the magneto. His hands became caught in the gears and the loss of 
one finger resulted. He was on the sick list 48 days. 

A chief machinist’s mate received a crushing injury of two fingers 
when he attempted to change the position of a blower while the 
machine was in operation. 
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Cardesa handling of gunpowder. —A private marine serving in 
Nicaragua was cleaning a room in which a box containing some ex¬ 
posed gunpowder was stored. He dropped a lighted cigarette from 
his mouth into the box. The explosion caused bums which neces¬ 
sitated 7 days’ treatment in a hospital. 

Material not in accordance with regvlationa. —Plain glass used in the 
bridge windows of a destroyer in place of the regulation nonshatter- 
able glass was broken in a heavy sea. The helmsman received severe 
cuts of the face. Loss of time, 9 days. 

Unsafe practice — Welding metal in an indoaed apace. —Fum^ from 
a welding machine used in a closed room on board a ship caused the 
poisoning of a shipfitter who was operating the machine. The 
nature of the fumes was not stated. Loss of time, 11 days. This 
case was reported as ’‘negligence not apparent.” 

Unsafe practice—Lack of eye protection. —Irritation of the eyes 
developed after a fireman failed to wear protective goggles, as required 
by instructions, when working with an acetylene welding torch. 
Loss of time, 50 days. 
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Abdominal Hodgkin’s disease.-__ 

1 

12 

1918 

91 

4 

25 

1927 

886 

Abdominal injuries (ab)___ 
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24 
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318 
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4 

5 

1911 
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Abscess, cerebral, of undetermined etiology_ 
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1 

23 

1925 

28 

lowing_ 

1 
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Acidosis, discussion of (ab) __ 

3 

10 

1916 

555 
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3 

5 

1911 
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1 

16 

1922 
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1 
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Acriflavine in the treatment of gonorrhea.. 

4 

13 

1919 

859 

Acromegalia ___ 

4 

26 

1928 

927 
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4 

8 

1914 

678 

Actinomycosis of liver and lungs__ 

3 

19 

1923 

341 
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Adrenalin in chloroform anesthesia (ab) .. 
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Alaskan ports___ 
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4 

15 

1921 

907 

American Legation Guard, Managua, Nicaragua_ 
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American Nurses’ Association, convention held at 

6 

1 

22 

1925 

707 

Detroit, June 16 to 21, 1924.. _ 

American Psychiatric Association, attitude of, re¬ 
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Amputations (ab) ...... 
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new methods in...... 
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3 
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1918 

494 
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Anaphylactic reaction from typhoid prophylaxis 
(nc) _ 
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Anaphylactic skin test, interpretation of (nc)_ 
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Anaphylatoxins and endotoxins of the typhoid ba¬ 
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Anaphylaxis, acute..... 
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447 

Anaphylaxis and its relation to clinical medicine 
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4 
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Anaphylaxis, chemistry of (ab) __ 
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3 
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Anaphylaxis in eyework (ab)_ 

4 , 

7 
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Anaphylaxis, relation of, to asthma and eczema 
(ab)___ 
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14 

1920 

404 

Anaphylaxis to immunity and disease, relation of ^ 
(ab)_* 
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7 
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261 

Anaphylaxis with death... 

4 

7 
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Anastomoses, vascular, technique and remote re¬ 
sults of (ab)____ 

3 

6 
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424 

Anastomosis, end-to-end (ab)... 

2 

15 

1921 

443 

Anastomosis, intestinal, without open incision by 
means of ''basting^' stich (ab)_ 

3 

2 

1908 

84 

Anastomosis of blood vessels (ab)_ 
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225 

Anastomosis, transfusion and arterial (ab)_ 
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2 
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82 

Anatomical delineations of Vesalius (nc)_ 

2 1 

19 

1923 

190 

Anatomical school at Padua_ 
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Anesthesia, advances in (ab) ___ 
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Anesthesia, history of in America_ 
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Anesthesia in abdominal surgery (a6)_ 
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Anesthesia, local {uc) _-_-_ 
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444 

Anesthesia, local _ -_-----_ 
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18 
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Anesthesia’ local, in eye, ear, nose, and throat work- 
Anesthesia local, in traumatic suriserv (ab) _ 

4 

4 

25 

6 

1927 
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1 
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58 
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hernia operations in the naval service___ 

4 

4 

1910 

530 

Anesthesia, local^ rise of_ _-_-_ 

4 

20 

1924 

445 

Anpsthcsia. local, sloinyhincr in (ab) _ _ 

2 

15 

1921 

433 

Anesthesia, nitrous oxide-oxygen_-_ 

4 

6 

1912 

555 

Anesthesia, novocaine-.. _-_-_ 

4 

2 

7 

20 

1913 

1924 

521 

184 

Anesthesia, paravertebral, and its successful adap¬ 
tation to kidney operations__ ------_ 

3 

22 

1925 

292 

AriAathpsia rectal ether (ah) ___ 

2 

14 

1920 

276 

Aneatheaia recHonal and sninal ____ 

6 

21 

1924 

797 

Anesthesia shock, and anociassociation_ 

1 

9 

1915 

1 

Anesthesia strvchnin-fltovain soinal_-_ 

1 

11 

1917 

34 

Anesthetic creneral. in cataract work (ab) _ 

2 

7 

1913 

298 

Anesthetics administration of (ab) __ 

2 

7 

1913 

273 

Anesthetics in throat surcerv (ab) _-_-_ 

4 

14 

1920 

665 

Anesthetics, local, absorption of through the 
crenito-nrinarv orcrans (ab) _-_-__ 

1 

16 

1922 

105 

Anesthetics recommended as substitutes for co¬ 
caine (ah) _ -------_ 

3 

3 

1909 

285 

Aneurism _ ----------_ 

2 

2 

1908 

34 

Aneurism of the abdominal aorta.-.-_-___ 

4 

1 

2 

1 

1908 

1907 

68 

33 

Aneurism of the aorta ___ ------ 

3 

1 

1907 

166 

Aneurism of the arch of the aorta with use of 

hronchoscoov (ah) _ ------------i 

2 

9 

1915 

294 

V/ilv/llV/D — ^ 

Aneurism of the thoracic aorta _ ------ 

2 

1 

1907 

99 

Aneurism nnrimtnred thoraciC. death from—- — — - — —i 

3 

5 

1911 

342 

Aneurism, a case of ruptured, in the ventricular 

ao'of.iim with sudden death _ _ -------- 

3 

2 

1908 

49 

^ XA IXI. 1 tWaVam o^VSVJiv**.a vsww ^ ^ ^ • 1 

AT)oiii”|aTY) AOrtlC & C&S6 of —^ —• — — 

2 

2 

1908 

34 

Aneiirvsm (ah) ___ ------------_------1 

4 

2 

1908 

68 

Aneurysm and rupture of the left posterior cere- i 

Hral arterv _-_-_-_ 

4 

12 

1918 

702 

Aneurysm of the left posterior inferior cerebellar 
arterv_-___-_ ---------_- — - -- -- - 

3 

9 

1915 

434 

Anorino T.ndoV’ici case of __ _ _ _ _ _ _ _ _ _ 

1 

3 

1909 

29 

X^XllCA i ACm XJ VA vl^-/ V S j vr* — 

Ancrina Tjndwicr\s _ __ 

3 

10 

1916 

506 

«3-- —-— - — - — — 

Anrriff^O f\T^a HllT*CT1Pfi.l OI iWCl — — 

1 

22 

1925 

53 

/\xii(illct I.WL'VAJlAOj OlAA fi^A\^C*l VI V w* * 

Angioma, carbon dioxide snow in the treatment 
of (ah) _ 

3 

3 

1909 

284 

Aniline dves (nc) _ ---------__ _ _ 

1 

17 

1922 

136 

Anilinoi rtoisonincr (ah) ______ 

1 I 

13 

1919 

140 

/XlliltliC ^v/AD^lAAlAg^ yUriyy — — — — — — — — — — - 1 

Animsi caires construction of __ 

1 

4 

15 

13 

1921 

1919 

123 

783 

AniTYiol nVifll*Pn5ll iflOl - — — — ^- — - —- 

3 

4 

1910 

442 

Animal metabolism, influence of atmosphere, tem- 

r>r»rofnre and hlimiditv’^ OH (ob) _____ 

1 

9 

1915 

158 

2»flVI IH^AAIAXVAI L jr — — - — « —^ 

Animal parasites of man in the Philippine Islands, 

««A T r 1/\ A Q 1^ 1 G'f'T*l V^l 1 ^ 1 Ol Ifll/ll » — 

1 

3 

1909 

69 

IJaC V JllUll Lv/ lAllV-A AAlOti AMXi l v/l. ^ ^ 

Animo acids in pregnancy and after parturition, 
excretion of (ab) _ 

3 1 

3 

1909 

278 
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Ankylosed joints, use of animal membrane in pro¬ 
ducing mobility {ab) __ 

4 

3 

1909 

436 

Ankylostoma and necator, female (o6).. 

Ankylostoma and Strongyloides larvae (ab) . 

1 

7 

1913 

145 

2 

7 

1913 

290 

Ankylostomiasis, case of__ 

3 

1 

1907 

164 

Ankylostomiasis in Australia (ab) .. 

3 

2 

1908 

92 

Ankylostomiasis in the Tropics (ab)- ... 

1 

3 

1909 

73 

Ankylostomiasis, value of certain vermifuges in 
the treatment of (ab) __ 

1 

7 

1913 

143 

Annam swelling (ncj _ 

3 

25 

1927 

682 

Announcement, special (nc) __ 

1 

23 

1925 

45 

Annual examination of officers___ 

5 

17 

1922 

916 

Annual graduate fortnight of the New York Acad¬ 
emy of Medicine (nc) __ 

3 

26 

1928 

714 

Annual health report of the German Navy (nc).... 

3 

16 

1922 

558 

Annual physical examination___ 

3 

21 

1924 

433 

4 

21 

1924 

479 

Annual physical examination of a group of officers, 
analysis of___ 

1 

25 

1927 

54 

Annual physical examination report form, revision 
of (nc) ___ 

4 

26 

1928 

957 

Annual physical examinations at Naval Operating 

Base, Hampton Roads, Va__ 

Annual report of the Surgeon General, United 
States Navy (nc)_ 

3-4 

23 

1925 

253 

1 

15 

1921 

243 


4 

22 

1925 

457 

Annual sanitary report, navy yard, Norfolk, Va, 
1921...... 

6 

16 

1922 

1133 

Anomalous reactions given by Fehling's solution in 
testing urine for sugar (a6).. 

3 

2 

1908 

78 

Anomalous reactions obtained in testing urine for 
sugar with Fehli» g’s solution (ab) .. 

2 

2 

1908 

47 

Anopheline larvicide (nc) __ 

2 

18 

1923 

260 

Anopheline larvse, Paris green as a larvicide for..-. 
Anophelines of C^ifornia (ab) _ 

3 

17 

1922 

540 

2 

15 

1921 

462 

Anson, with, to Juan Fernandez___ 

1 

16 

1922 

35 

2 

16 

1922 

265 

Antagonism of alcohol to carbolic acid (ab) _ 

4 

3 

1909 

405 

Anterior tuberosity of the tibia, fractures of, and 
Osgood-Schlatter’s disease-- 

4 

14 

1920 

516 

Arterio-venous aneurysm of the common carotid 
artery and internal juglar vein___ 

3 

25 

1927 

630 

Anthelmintic medication, present status of_ 

6 

18 

1923 

673 

Anthelmintic warfare.. . 

3 

21 

1924 

286 

Anthelmintics and hookworm treatment (ab) _ 

6 

16 

1922 

1064 

Anthelmintics as tested on earthworms (ab) _ 

3 

13 

1919 

568 

Anthrax cured bv vaccine... 

3 

13 

1919 

531 

Anthrax, death from_ 

4 

12 

1918 

801 

Anthropometric study at Annapolis__ 

1 

14 

1920 

1 

Antibodies after antityphoid inoculation, observa¬ 
tions on the production of (ab) _ 

4 

10 

1916 

716 

Antibodies, local production of (ab) .. 

1 

6 

1912 

134 

Antibody action, mechanism of (ab) .. 

3 

9 

1915 

509 

Anticholera vaccination of the United States Ma¬ 
rines at Shanghai, China.—. 

2 

26 

1928 

438 

Antidiphtheritic serum and antitoxin globulin so¬ 
lution, influence of age and temperature upon 
the potency of (ab) _ __ .. 

3 

4 

1910 

411 

Antigens, laboratory note on_ 

3 

8 

1914 

411 

Antihuman amboceptor, preparation of__ 

4 

13 

1919 

853 

Antiketogenesis (ab) _ _ _ 

2 

16 

1922 

331 

Antimalarial campaign conducted by the medical 
officers of the 1st Brigade, United States Ma¬ 
rines, Haiti__ 

4 

19 

1923 

402 
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Antimosquito work at Panama (ab) - 

Antiplague measures in California {ab) - 

Antipyrine, relation of dextrose of blood to {ab) - 

Antirabic treatment and rabies (nc)- 

Antiscorbutic, dried cabbage as an (nc)... 

Antiscorbutic vitamin, effect of heat and oxida¬ 
tion upon {ab) ____ 

Antiscorbutic vitamins contained in dehydrated 

fruits (nc)_____ 

Antiseptic and germicidal properties of the silver 

salts, discussion of {ab) --- 

Antiseptics and the nasal flora of rabbits (nc)._ 

Antispasmodics, use of, in the Rontgen examina¬ 
tion of the gastrointestinal tract (nc).. 

Antisyphilitic treatment, influence of mercury on 

the results of the serum reaction in {ab) . 

Antitetanus serum, therapeutic possibilities of {ab). 
Antitoxin, separation of, from its associated pro¬ 
teins in horse serum {ab) -- 

Antityphoid inoculation {ab) ..— 

Amtityphoid inoculation, clinical symptoms ap¬ 
pearing immediately after- 

Antityphoid inoculation in the Italian Navy {ab).. 

Antityphoid vaccination in children {ab) - 

Antityphoid vaccination in the United States 

Navy___ 

Antityphoid vaccination, reaction induced by {ab ). 
Antityphoid vaccinations with attenuated live 

cultures {ab)... .... 

Antityphoid vaccine, intravenous injection of- 

Antityphoid vaccine, use of, during the course of 

an epidemic {ab) -- 

Antivenereal campaign in Rouen (nc)- 

Antrum, dangers of exploratory puncture of {ab)... 

Antrum, foreign body in-- 

Ant as a destroyer of flies (a6)- 

Ants, destruction of (nc)--- 

Anxiety and fear {ab) ----^- 

Aorta and other large arteries, occlusion of, in the 

dog, by means of the metal band {ab) - 

Aperiosteal amputation through the femur {ab) - 

Aphonia, psychical______ — 

Aplastic pernicious anemia associated with 

agchylostomiasis-..— -- 

Apoplexy simulating opium poisoning-- 

Apotheosis of dungarees- 

Apparatus for filling vaccine ampules- 

Apparatus for hoisting patients aboard the hos¬ 
pital ship Solace___ 

Apparatus for obtaining blood from a vein or from 

the heart of an animal---- 

Apparatus for removal of sick and wounded on 

shipboard_ 

Apparatus for securing traction of lower extremi¬ 
ties_ 

Appendectomies, notes on 350- 

Appendectomy on a hemophiliac- 

Appendicectomy, a new incision for.- 

Appendicectomy, by transverse incision (a6)-- 

Appendicectomy, carcinoma following, with possi¬ 
bility of a direct infection..____j 

Appendicectomy, the purse-string suture in- 

Appendicitis_ 

{nc) .. 
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Appendicitis aboard the U. S. 8. Tennessee_ 

2 

6 

1911 

190 

Appendicitis, acute, bacterial contamination of 
ketchup a possible cause of, on the U. S. S. 
Mississippi_ 

1 

26 

1928 

199 

Appendicitis, acute early_ 

4 

13 

1919 

733 

Appendicitis, acute perforative gangrenous_1_ 

1 

4 

1910 

54 

Apjpendicitis amongst sailors (ab) ... 

2 

14 

1920 

275 

Appendicitis and ascariasis____ 

3 

14 

1920 

394 

Appendicitis and ruptured meso-appendix artery.. 

1 

13 

1919 

104 

Appendicitis as a sequel of tonsillitis (ab) _ 

2 

10 

1916 

355 

Appendicitis, bacteriology of {ab) _ 

3 

9 

1915 

511 

Appendicitis, Bastedo sign in (a6)_ 

1 

11 

1917 

69 

Appendicitis, chronic____ 

5 

18 

1923 

589 

{nc).. 

4 

24 

1926 

926 

Appendicitis, chronic, Bastedo’s sign (ab) _ 

3 

7 

1913 

440 

Appendicitis, chronic, roentgen-ray examination in. 

3 

25 

1927 

573 

Appendicitis, drainage in..... 

3 

1 

1907 

175 

Appendicitis, fool's paradise stage in {ah) _ 

2 

8 

1914 

310 

Appendicitis, fulminating, a case of, with normal 
temperature and pulse, perforation, recover_ 

3 

2 

1908 

39 

Appendicitis, has surgical treatment lessened mor- 
talitv from? {ab) _____ 

1 

3 

1909 

56 

Appendicitis, masked. ___ 

3-4 

23 

1925 

255 

Appendicitis, suppurative__ 

4 

4 

1910 

519 

Appendicitis treated with anticolou bacillus serum 
and vaccine {ab) ___ 

2 

9 

1915 

324 

Appendicitis, two cases simulating_ 

4 

7 

1913 

588 

Appendicitis, value of differential leucocyte count 
in {ab) ......_ 

2 

2 

1908 

54 

Appendicitis, when to operate for {ab) .. 

1 

3 

1909 

57 

Appendicitis within a hernia sac.. 

1 

20 

1924 

43 

Appendicostomy, case of__ 

2 

4 

1910 

182 

Appendicostomy in diffuse septic peritonitis ( 06 )... 

2 

3 

1909 

158 

Appendicular abscess; rupture into peritoneal cavity 

4 

4 

1910 

517 

Appendix abscess v. pyonephrosis... 

4 

25 

1927 

900 

Appendix, adherent to the sac, in a case of hernia,. 

1 

2 

1908 

39 

Appendix cases_ 

4 

3 

1909 

382 

Appendix, foreign body in_ 

2 

21 

1924 

202 

Appendix, Me Burney incision for_ 

3 

12 

1918 

393 

Appendix, necessity for the removal of, in perityph- 
litic abscess_ 

4 

2 

1908 

71 

Appendix, stump...... 

4 

2 

1908 

72 

Appendix, surgical diagnosis and technic involving 
the_ ... . . 

3 

9 

1915 

381 

Appointment in the Naval Reserve.. 

3 

25 

1927 

639 

Appointment of medical officers in the Navy, new 
order_ _ 

4 

4 

1910 

527 

Appointment of special service officers, qualifica¬ 
tions for___ 

3 

26 

1928 

669 

Appointments, new_ 

3 

26 

1928 

673 

Apprentices, hospital training of__ 

2 

15 

1921 

296 

Apyrexial malaria carriers (ab) _ 

3 

6 

1912 

436 

Arabians and the First Revival of Learning_ 

1 2 

14 

1920 

225 

Argyria (nc)_ 

2 

24 

1926 

327 

Army and Navy Club (nc)..__ _ 

4 

14 

1920 

672 

Army and Navy General Hospital, Hot Springs 
National Park, Ark. (nc)_ 

3 

26 

1928 

713 

Army bedside X-ray unit___ 

4 

13 

1919 

866 

Arsenical compounds, reactions following adminis¬ 
tration of_____ 

4 

22 

1925 

500 

Arsenic and its historical associations (nc)_ 

4 

21 

1924 

563 

Arsenic poisoning {ab) ____ 

1 3 

15 

1921 

639 

5711—28-18 
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Arsenic, poisoning by, sodium thiosulphate in the 
treatment of..... 

6 

22 

1 

1925 

735 

Arsenic poisoning following the use of novarseno- 
benzol_ 

4 

13 

1919 

795 

Arsenical poisoning {ab) _ 

4 

14 

1920 

653 

Arsenical preparations used intravenously_ 

Arseniuretted hydrogen, poisoning by, on subma¬ 
rines _ 

4 

14 

1920 

679 

3 

11 

1917 

342 

Arsphenamine and neoarsphenamine, examination 

oi (nc)_ 

5 

17 

1922 

845 

Arsphenamine and neoarsphenamine, safe methods 
of administering (nc)_ 

5 

17 

1922 

846 

Arsphenamine, death following_ 

4 

13 

1919 

797 

Arsphenamine derivative suitable for subcutaneous 
administration (nc)___ 

2 

18 

1923 

260 

Arsphenamine, silver, therapeutic index of (nc)_ 

Arsphenamine, use of, in nonsyphilitic diseases (a5)- 

6 

16 

1922 , 

1081 

3 

16 

1922 1 

520 

Arsphenamines, dermatitis exfoliativa due to the... 

3 

26 

1928 

595 

Arsphenamines in therapeutics (ab) ___ 

2 

15 

1921 

415 

Arterial anesthesia, terminal (ab) __ 

3 

4 

1910 

438 

Arterial hypertension_ 

6 

21 

1924 

637 

Arterial hypertension, relation of, to subconjunc¬ 
tival hemorrhage (ah) ... 

1 

9 

1915 

162 

Arterial tension (ab) _ _ 

3 

7 

1913 

429 

Arteriosclerosis, clinical aspects of (ab) _ _ 

4 

4 

1910 

578 

Arteriosclerosis, high blood pressure in (ah) _ 

2 

5 

1911 

206 

Arteriosclerosis, rational treatment of___ 

2 

4 

1910 

150 

Artery, left common carotid, occlusion of_ 

1 

22 

1925 

48 

Arthritides, classification of_ 

5 

21 

1924 

660 

Arthritis, causes of (nc)... ..... — 

3 

18 

1923 

382 

Arthritis, chronic (ab) _ _ _ _ 

3 

10 

1916 

526 

Arthritis, chronic, etiology of (ab) -- 

4 

4 

1910 

583 

Arthritis deformans, treatment of (ab) __ 

3 

5 

1911 

362 

Arthritis, hypertrophic, of the spine_ 

1 

2 

1908 

6 

Arthritis, infectious, roentgenological study of- 

4 

19 

1923 

393 

Arthritis, relation of septic mouth to_ 

4 

10 

1916 

658 

Arthritis, role of prostate and seminal vesicles in 
(a6) . _ 

4 

15 

1921 

850 

Arthroplasty (ab)..... 

4 

7 

1913 

610 

Artificial and natural plague-infection of fishes (ab) _ 

2 

2 

1908 

73 

Artificial house cooling in the Tropics (ab)_ 

3 

7 

1913 

453 

Artificial illumination_____ 

3 

10 

1916 

401 

Artificial-limb question (ab). _ _ 

3 

10 

1916 1 

534 

Artificial respiration, mechanism underlying (ab)... 

3 

3 

1909 

282 

Ascariasis and appendicits--- 

3 

14 

1920 1 

394 

Ascaris larvne, course of migration of (ab)_ 

1 

16 

1922 

97 

Ascaris lumbricoides, blood destroying substance 
in (ab)_ _ _ 

4 

13 

1919 

818 

Ascites, treatment of (ab)__ 

3 

5 

1911 

374 

Asepsis in conductive anesthesia. _ 

1 

18 

1923 

89 

Asepsis of abdominal incisions_ _ 

2 1 

14 

1920 

208 

Aseptic technique for canal instruments_ 

3 

15 

1921 

533 

Asphyxia incidental to diving___ 

2 1 

21 

1924 

248 

Asphyxiating gases, German use of (ab)_ 

3 

9 

1915 

491 

Asphyxiation from coal gas_ — 

3 1 

8 

1914 

522 

Asphyxiation in garages (nc) _ _ . . 

4 

15 

1921 

912 

Assistant superintendents, Navy Nurse Corps_ 

3 

26 

1928 

676 

Association of American Medical Colleges.. _ 

3 

1 

1907 

190 

Association of Military Surgeons (nc) _ 

2 

26 

1928 

400 

Association of Military Surgeons, annual meeting 
of (nc) _ _ ___ 

3 

26 

1928 

712 

Asthma, bronchial__ 

3 

9 

1915 

419 

(ab) --- 

4 

4 

1917 

552 
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Asthma, bronchial, cured by intramuscular injec¬ 
tions of peptone solution_ 

4 

17 

1922 

655 

Asthma, bronchial, diagnosis and treatment of_ 

3 

19 

1923 

311 

Asthma, bronchial, modern methods of treatment 
of_ 

3 

26 

1928 

657 

Asthma, epidemic, pathology of___ 

3 

3 

1909 

222 

Asthma, skin tests in (nc).,_ 

4 

25 

1927 

932 

Ataxia, hereditary (a6j___ 

1 

9 

1915 

136 

Athletics and candidates for service abroad (o6)_ 

2 

7 

1913 

299 

Athletics and their relation to war_ 

4 

12 

1918 

592 

Athletics, effects of, on after life (a6)_ 

1 

7 

1913 

134 

Athletics, effects of, on young men (ab) _ 

2 

6 

1912 

271 

Atmosphere and its relation to the human mech¬ 
anism _ 

3 

10 

1916 

430 

Atmospheric conditions in a ship’s engine and fire 
rooms during full-power trial, an incredible 
report of_ 

4 

24 

1926 

1001 

Atom, new view of (nc)__ 

6 

18 

1923 

721 

Atoxyl poisoning (ab) _ 

3 

3 

1909 

293 

Atrophic rhinitis, use of scarlet red emulsion in (ab). 

2 

16 

1922 

337 

Atrophy of the liver associated with intravenous i 
administration of neosalvarsan_ 

2 

26 

1928 

354 

Atypic typhoid____! 

4 

4 

1910 

515 

Atypical acute abdominal conditions_ 1 

1 

13 

1919 

95 

Atypical typhoid bacillus_! 

2 

5 

1911 

159 

Auditory nerve, intracranial division of, for per¬ 
sistent tinnitus (ab) _ 

4 

7 

1913 

640 

Auditory reeducation (ab) __ 

2 

9 1 

1915 

333 

Aural affections dependent upon visceral lesions 
and functional nervous disorders__ 

3 

7 

1913 

339 

Aural and laryngeal complications of typhoid fever 
(ab) _ 

4 

3 

1909 

425 

Auricle, hematoma of, treatment of (ab) _ 

4 

8 

1914 

712 

Auricular fibrillation (ah)_ 

1 

7 

1913 

131 

Auricular fibrillation.. 

2 

21 

1924 

164 

Auricular rhythm, independent, paroxysmal tachy¬ 
cardia of high bundle branch origin with_ 

4 

26 

1928 

922 

Australia, tropical (ab). .... 

3 

14 

1920 

438 

Auto- and iso-transplantation, in dogs, of the para¬ 
thyroid glandules (ab) ... 

3 

3 

1909 

287 

Autogenous bone grafts versus Lane’s plates (ab).. 

4 

9 

1915 

691 

Automatic drinking cup sterilizer__ 

2 

12 

1918 

253 

Automobile accidents (nc) __ 

3 

14 

1920 

450 
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4 

12 

1918 

721 

Bronchus, right lower, foreign body in_ 

3 

16 

1922 

506 

Bubble fountain, bacteriology of (ob)__ 

1 

11 

1917 

82 

Bubo, climatic..... 

1 

25 

1927 

89 

Bubo^, conservative treatment of.... 

1 

24 

1926 

96 

Buboes, suppurating, and abscesses, rapid cure of 
(ab) ...... 

3 

7 

1913 

434 

Bubonic plague_ 

1 

2 

1908 

71 

(aft). 

2 

7 

1913 

282 

Bubonic plague at Navy Yard, Mare Island, Calif., 
precautionary methods taken to prevent the in¬ 
vasion of..____ 

2 

3 

1909 

205 

Buccal auscultation (ob)_ 

Budapest Congress, September, 1928 (nc) . 

1 

15 

1921 

200 

2 

26 

1928 

399 

Budget and the Bureau of M^icine and Surgery 
accounting system___ 

4 

25 

1927 

851 

Buildings, type of, for tropical habitation_ 

3 

11 

1917 

425 

Bullet, TurUsh sharp-pointed, wounding effects of 
(oft).... 

3 

8 

1914 

491 

Bullet wound_ 

2 

25 

1927 

374 

BuUet wounds of nerves and their plastic operations 
(aft)... 

2 

2 

1908 

53 

Bulletin becomes a quarterly (nc)__ 

1 

24 

1926 

105 

Bulletin, contributing to.*___ 

3 

15 

1921 

629 

Bulletin International (nc)_ 

2 

26 

1928 

402 

Bulletin, new section of (nc)_ 

2 

25 

1927 

387 

Bulletin of Hygiene (nc)_ 

4 

24 

1926 

933 

Bunion operations _____ 

1 

6 

1912 

79 

Bunk locker, a tray, and a bracket stool for use in 
sick bays and wards of hospital ships_ 

3 

6 

1912 

397 

Bunk tray, an easily constructed_ 

4 

3 

1909 

371 

Bunk tray, suggested.... 

3 

4 

1910 

362 

Bureau, attitude of___ 

4 

13 

1919 

777 

Bureau of Health for the Philippine Islands (ab)_ 

2 

4 

1910- 

256 

Bureau of Medicine and Surgery accounting sys¬ 
tem, and the Budget_ 

4 

25 

1927 

851 

Bureau of Medicine and Surgery Exhibit, Sesqui- 

centennial, Philadelphia, 1926_ 

Bureau of Medicine and Surgery of the Imperial 
German Navy (ab)_ 

2 

25 

1927 

272 

4 

7 

1913 

642 

Burns... .. . 

4 

5 

1911 

481 

Burns, acetic acid treatment of_ 

1 

18 

1923 

69 

Burns and scalds by live steam, first-aid treatment 
of_ 

3 

7 

1913 

410 

Burns, extensive superficial_ 

6 

20 

1924 

697 

Burns, impermeable dressings for.. 

4 

11 

1917 

544 

Burns, orthopedic treatment of (ab)... 

2 

15 

1921 

439 

Burns, prevention of... 

3 

18 

1923 

359 

Burns, tannic acid in the treatment of (nc)_ 

6 

23 

1925 

507 

Burns, tea in the treatment of (nc)... 

4 

25 

1927 

955 

Burns, toxic effect of picric acid as employed in the 
treatment of___ 

1 

17 

1922 

149 

Burns, treatment of (ab)_ 

4 

8 

1914 

673 

Bums, treatment of_ 

2 

17 

1922 

328 

Bums, treatment of (nc)_ 

1 

25 

1927 

137 

Bums, treatment of, toxic effects of picric acid as 
commonly employed In__ 

1 

16 

1922 

139 
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Bums, unusual cause of- 

Burstis subacromialis, or periarthritis of the shoulder 

3 

5 

1911 

354 

joint (a6)-- 

3 

3 

1909 

285 

Business administration at naval hospitals..._ 

4 

26 

1928 

894 

Caisson disease (ab) _ 

1 

6 

1912 

117 

Caisson disease during helmet diving- 

3 

25 

1927 

628 

Caisson disease, fatal case of- 

Caisson disease resulting from disregard for manda- 

2 

19 

1923 

167 

tory instructions of the diving manual_ 

5 

21 

1924 

719 

Calabar swellings, nature and origin of (oft)- 

3 

4 

1910 

419 

Calcaneal spurs (nc)_ 

Calcium assimilation, influence of green and dried 
plant tissue on {ab) _ 

3 

24 

1926 

597 

2 

16 

1922 

333 

Calcium chloride intravenously for hemoptysis_ 

2 

14 

1920 

210 

Calcium hypochlorite for Lyster bags_ 

1 

25 

1927 

68 

Calcium salts, absorption of, in man {ab) - 

4 

15 

1921 

887 

Calculus, large, removed from common duct.._ 

Callositas and Verruca plantaris, X-ray treatment 

4 

12 

1918 

710 

of (nc)_-_ 

1 

24 

1926 

124 

Cammidge reaction (o6)______ 

3 

4 

1910 

404 

Cammidge test {ab) --- 

Cammidge test in experimental pancreatitis and 

4 

4 

1910 

543 

other conditions {ab) ___ 

1 

5 

1911 

70 

Camp Meyer, Guantanamo Bay, Cuba, notes on.. 

2 

6 

1912 

303 

Camp of Instruction, Antietam__ 

1 

4 

1910 

130 

Camp sanitation____ 

3 

9 

1915 

540 

Canacao Hospital, case reports from.. 

3 

1 

1907 

167 

Canacao Hospital, improvements at_ 

3 

11 

1917 

426 

Canacao, P. I., U. S. Naval Hospital, case reports.. 

3 

2 

1908 

39 

Cancer (nc)-- -- 

1 

24 

1926 

112 

Cancer, American Society for the Control of (nc)—. 

3 

14 

1920 

443 

Cancer and sarcoma, laboratory test for {ab) . 

4 

7 

1913 

602 

Cancer and the sun (nc)__ 

Cancer Control, International Meeting on. Sept. 

5 

23 

1925 

394 

20-24, 1926 (nc)_ 

1 

25 

1927 

155 

Cancer, Gye's theory of (nc)_ 

2 

25 

1927 

411 

Cancer in man and animals {ab) _ 

1 

1 4 

1910 

84 

Cancer in St. Croix, Virgin Islands__- 

1 

1 20 

1924 

31 

Cancer of larynx {ab) __ 

4 

8 

1914 

712 

Cancer of the stomach- - 

3 

19 

1923 

296 

Cancer of the tongue (a6)._ _ - -- 

Cancer, one hundred thousand dollars offered for 

5 

16 

1922 

901 

conquest of (nc)-- 

2 

25 

1927 

412 

Cancer, origin of (nc)__! 

5 

23 

1925 

391 

Cancer prize, Sofie A. Nordoff-Jung (nc)- 

Cancer, problem of, considered from the standpoint 

2 

25 

1927 

412 

of immunity {ab) -- 

4 

3 

1909 

428 

Cancer study, prize for (nc)- 

5 

22 

1925 

612 

Cancer Week (nc)__- - 

4 

15 

1921 

905 

Candidates, examination of, for aviation training.. 

3 

26 

1928 

502 

Candidates for the listeners' school, observation of. . 

2 

13 

1919 

380 

Canister gas mask (nc)-- 

Canvas sling for loading wounded from barges and 

2 

20 

1924 

217 

boats into hospital transports {ab) _ 

Cape Cruz-Casilda Surveying Expedition from a 

4 

10 

1916 

696 

medical officer's point of view-- 

2 

7 

1913 

309 

Cape Haitien, Haiti_ _ -- 

4 

9 

1915 

710 

Cape Haitien, sanitary work at_ 

4 

11 

1917 

575 

Capital ships, protection of, against poison gas (nc). 
Carbohydrate metabolism, mechanism of the in¬ 

1 

20 

1924 

58 

sulin effect on___ 

2 

25 

1927 

309 

Carbon dioxide estimations in air_ 

Carbon dioxide in a flour hold, deaths caused by 

4 

5 

1911 

457 

accumulation of___ 

4 

16 

1922 

769 
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Carbon dioxide snow in eye work, use of (ab) _ 

1 

5 

1911 

106 

Carbon dioxide snow, use of_ 

2 

5 

1911 

148 

Carbon dioxide, therapeutic usee of (nc)... 

Carbon gasoline method for the disinfection of 
books (flfc)_ 

2 

26 

1928 

392 

3 

5 

1911 

378 

Carbon monoxide asphyxia_ 

6 

16 

1922 

1029 

Carbon monoxide asphyxia, respiratioQ.and blood 
alkali during ( 06 )_ 

2 

16 

1922 

330 

Carbon monoxide in the blood, determination of 
(nc)_ 

6 

19 

1923 

827 

Carbon monoxide poisoning (nc)__ 

2 

17 

1922 

306 

Carbon monoxide poisoning, treatment of,.. 

4 

16 

1922 

780 

Carbon monoxide poisoning, treatment of, by 
means of oxygen-carbon dioxide inhalation. 

2 

18 

1923 

237 

Carbon tetrachloride poisoning (nc)... 

1 

14 

1920 

155 

Carbonic acid brine baths, observations of, on the 
circulation (ah) ____ 

3 

7 

1913 

428 

Carbonic-acid snow in dermatology (ab) .. 

4 

2 

1908 

88 

Carbuncle, Carrel-Dakin technique in treatment of. 

4 

14 

1920 

549 

Carbuncles of the neck (nc)_ 

2 

25 

1927 

410 

Carcinoma, mouse, effect of Rontgen and radium 
radiations upon the vitality of the cells of (ab).. 

4 

7 

1913 

630 

Carcinoma of the gall-bladder (ab). 

1 

3 

1909 

65 

Carcinoma of the male breast (ab)_ 

4 

8 

1914 

696 

Carcinoma of the pancreas___ 

5 

21 

1924 

664 

Carcinoma of the stomach and omentum compli¬ 
cating pulmonary tuberculosis_ 

1 

7 

1913 

125 

Carcinoma of the stomach with large retroperito^ 
neal tumor..... 

2 

25 

1927 

365 

Carcinoma of the testicle.... 

3 

15 

1921 

557 

Carcinoma, resection of the thoracic portion of the 
oesophagus for (ab)..... 

4 

7 

1913 

613 

Carcinoma, specific treatment of (ob)__ 

3 

4 

1910 

404 

Carcinoma, statistics re___ 

3 

1 

1907 

177 

Card index of specific cases_ 

1 

9 

1915 

113 

Cardiac and tubercular disease, physical diagnosis, 
preventive treatment, and reconstruction in re¬ 
lation to__ 

4 

12 

1918 

584 

Cardiac arrhythmias, electrocardiogram in the | 
diagnosis of____ 

4 

25 

1927 

862 

Cardiac decompensation (ab)_ 

2 

9 

1915 

290 

Cardiac diseases, prevention of.. 

4 

17 

1922 

647 

Cardiac irregularity___! 

4 

15 

1921 

732 

Cardiac remedies, comparative value of (ab)_ 

3 

8 

1914 

482 

Cardiospasm (ab)_ 

4 

8 

1914 

677 

Cardiovascular observations.... 

4 

24 

1926 

860 

Cardiovascular renal disease, diagnosis and prog¬ 
nosis in... 

4 

11 

1917 

459 

Cardiovascular system, efficiency of_ 

I 5 

17 

1922 

879 

Career_ 

4 

12 

1918 

693 

Carotid gland, anatomy and pathology of ( 06 )_ 

4 

2 

1908 

74 

Carpal semilunar bone, dislocation of... 

4 

12 

1918 

701 

Carrying case for bedside laboratory work_ 

1 

24 

1926 

100 

Case records of the Massachusetts General Hos¬ 
pital (nc)___ 

4 

15 

1921 

905 

Case reports from Guam_ 

Cases illustrating maxillo-facial and plastic surgery . 

1 

8 

1914 

116 

4 

26 

1928 

843 

Cases transferred from the ship_ 

3 

11 

1917 

362 

Castor oil; an aseptic dressing on the field of battle. 

3 

9 

1915 

430 

Cataract in the capsule, extraction of (ab)_ 1 

2 

11 

1917 

266 

Cataract, nonsurgical treatment of (ab)_ _| 

3 

5 

1911 

402 

Cataract, senile, dissolving in the early stages (ab). t 

1 

10 

1916 

171 
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• 

Catarrh, pancreatic, and interstital pancreatitis in 
their relation to catarrhal jaundice, and also to 
idycosuria (ab) _ 

3 

1 

2 i 

1908 

79 

Catarrhal icterus of Eberthian origin {ab) ___ 

2 

3 > 

1909 

191 

Catarrhal jaundice (nc)_ 

2 

25 

1927 

406 

Catarrhs, respiratory (a6)_ 

4 

14 

1920 

647 

Catgut, iodized; drydng, sterilizing, and storing_ 

Catgut ligatures, method of preparing (a6)_ 

2 

4 

1 

4 

1917 

1910 

219 

577 

Catgut, sterilization of_ 

2 

3 

1909 

148 

Catheterization of the ejaculatory canals_ 

3 

9 

1915 

443 

Catheterization of Wharton's duct_ 

3 

17 

1922 

500 

Catholic Hospital Association, 13th Convention of 
(nc)___ 

2 

26 

1928 

402 

Cavernous hemangioma_ 

4 

12 

1918 

704 

Cecal ulceration_ 

4 

9 

1915 

652 

Cellini, Benvenuto (nc) _ 

4 

15 

1921 

909 

Cellular elements present in milk {ab) _ 

1 1 

5 

1911 

100 

Cement floors, treatment of_ 

4 j 

14 

1920 

638 

Cementation__ 

1 

19 

1923 

45 

Centenary Celebrations (nc)_ 

1 ! 

14 

1920 

156 

Centenary of Bretonneau (nc)_ _ 

5 

17 

1922 

839 

Centenary of von Helmholtz (nc)_ 

3 

15 

1921 

665 

Central nervous system, spinal fluid in relation 
to acute infectious diseases of_ 

4 

12 

1918 

646 

Cerebellar tumor_ 

3 

17 

1922 

491 

Cerebral abscess of undetermined etiology_ 

1 

23 

1 1925 

28 

Cerebral arteriosclerosis, dementia of {aS) _ 

1 

11 

1917 

74 

Cerebrospinal fever_ 

2 

3 

1909 

135 

Cerebrospinal fever and cerebrospinal meninmtis... 
Cerebrospinal fever at United States Naval 
Academy, Annapolis, Md_ _ 

3 

4 

4 

2 

4 

3 

4 

1 

1 

4 

5 

7 

9 

11 

12 

24 

22 

22 

1910 

1911 
1913 
1915 

1917 

1918 
1926 
1925 

1925 

365 
477 
649 
259 
/ 504 

\ 563 

474 
921 
93 

95 

Cerebrospinal fever, at United States Naval 
Training Station, Great Lakes, Ill_ 

3 

24 

1926 

675 

Cerebrospinal fever at the United States Naval 
Training Station, Newport. R. I_ 

3 

20 

1924 

415 

Cerebrospinal fever at United States Naval Train¬ 
ing Station, San Diego, Calif_ 

4 

24 

1926 

992 

Cerebrospinal fever, carrier problem in {ab) » _ 

3 

2 

25 

12 

1927 

1918 

742 

271 

Cerebrospinal fever, epidemiology of, at Naval 
Training Station, Great Lakes, Ill_ 

. 4 

12 

1918 

627 

Cerebrospinal fever in the Atlantic Fleet_ 

1 

12 

1918 

121 

Cerebrospinal fever in the British Army, preven¬ 
tion and control of_ 

4 

20 

1924 

493 

Cerebrospinal fever, instructive case of__ 

2 

1 19 

1923 

243 

Cerebrospinal fever, leucocytosis in early diagnosis 
of_ _ 

1 

1 

1 

26 

1928 

77 

Cerebrospinal fever, observations on_ 

2 

25 

1927 

304 

Cerebrospinal fever, subdural hemorrhage in_ 

1 

12 

1918 

84 

Cerebrospinal fluid {ab) _ _ 

4 

4 

1910 

559 

Cerebrospinal fluid as an aid to diagnosis in suppu¬ 
rative meningitis of otitic origin (a6)_ 

1 

7 

1913 

155 

Cerebrospinal fluid in diagnosis and in treatment 
{ab) _ 

4 

9 

1915 

671 

Cerebrospinal fluid, Lange's gold reaction in (ab)_ 

3 

1 9 

• 

1915 

475 
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Cerebrospinal fluid, method for determining the 
absolute pressure of the (ab) _ 

4 

5 

1911 

604 

Cerebrospinal fluid, protein in (ab) .. 

1 

16 

1922 

102 

Cerebrospinal meningitis_ 

1 

8 

1914 

65 

3 

11 

1917 

365 

(ab) . 

4 

12 

1918 

735 

Cerebrospinal meningitis at Boston, Mass_ 

1 

12 

1918 

140 

Cerebrospinal meningitis at Naval Training Camp, 
San Diego, Calif.-- 

1 

12 

1918 

i 

131 

Cerebrospinal meningitis, case of- 

3 

1 

1907 

165 

Cerebrospinal meningitis, epidemic, Flexner’s 
serum in the treatment of (oo)__ 

1 

3 

1909 

83 

Cerebrospinal meningitis, epidemic, laboratory ex¬ 
periences with-- 

1 

25 

1927 

161 

Cerebrospinal meningitis, epidemic, serum treat¬ 
ment of {ab) __ 

2 

2 

1908 

56 

Cerebrospinal meningitis, prophylaxis in. 

1 

2 

1908 

72 

Cerebrospinal meningitis, spread of (ab) .. 

2 

3 

1909 

195 

^rebrospinal meningitis treated with Ilexner-Job- 
ling serum--- 

4 

2 

1908 

1 24 

Cervical lymph nodes {ab) _ 

4 

12 

1918 

740 

Cervical vertebra, first, dislocation of_ 

2 

15 

1921 

400 

Cestode parasites of man in the Philippine Islands 

(ab) .-.. 

3 

2 

1908 

97 

Chambers, Surgeon Rear Admiral Joseph, R. N. 
(ne) -- 

6 

19 

1923 

698 

Chances for success__ 

3 

17 

1922 

463 

Chancre, extragenital_ 

3 

13 

1919 

551 

4 

13 

1919 

736 


2 

24 

1926 

313 

Chancre, extragenital, location of_ .. 

4 

17 

1922 

669 

Chancre, multiple extragenital. 

2 

22 

1926 

186 

Chancre of the palmar surface of the hand. 

1 

20 

1924 

44 

Chancre of the thumb____ 

3 

13 

1919 

553 

Chancroidal infections.... 

3 

15 

1921 

554 

Chancroidal ulcers of the penis, tartar emetic in the 
treatment of..... 

2 

26 

1928 

354 

Chancroid, West Indian_ 

2 

15 

1921 

412 

Chancroids and the prevention of buboes—.. 

1 

13 

1919 

170 

Chancroids, Dakin’s fluid in the treatment of_ 

1 

12 

1918 

58 

Chancroids, specific treatment for_ 

1 

21 

1924 

78 

Chancroids, treatment of {ab) __.1 

4 

8 

1914 

671 

Chancroids, treatment of, and other lesions with 
ammoniacal silver nitrate and formalin_ 

3 

25 

1927 

619 

Chancroids, virulent, case of_ 

1 

3 

1909 

36 

Chantemesse, Andr6 (nc)_ 

3 

13 

1919 

589 

Chart for the correction of gas Volumes.. 

2 

7 

1913 

247 

Chaulmoogra oil derivatives in leprosy, use ofl_ 

1 

18 

1923 

50 

Cheese-poisoning, outbreak of (nc)_ 

Chelsea, Mass., history of the United States Naval 

3 I 

i 

19 

1923 

369 

Hospital__! 

3 

14 

1920 

311 

Chelsea physic garden (nc)...! 

4 

18 

1923 

491 

Chemical analysis of the blood.i 

2 

17 

1922 

202 

Chemical and biological methods in diagnosis {ab) . 

3 

2 

1908 

76 

Chemical examination of the gastric contents after 
a test meal {ab) _ 

2 

3 

1909 

152 

Chemical filtration, rapid, compared to slow sand 
filtration {ab) _ 

3 

4 

1910 

399 

Chemical Section Committee, National Safety 
Council, final report of, on spray coating_ 

4 

26 

1928 

991 

Chemical warfare (nc)...... 

6 

16 

1922 

1071 

6 

19 

1923 

840 

Chemical warfare and the naval medical officer_> 

2 

26 

1928 

217 

Chemistry of silver therapy {ab) ...1 

1 

7 ! 

1913 

1 152 
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Chemopathological studies with compounds of 
arsenic (afe)___ 

1 

10 

1916 

167 

Chemotherapy (ab) _ 

6 

16 

1922 

1064 

(nc)..... 

3-4 

23 

1925 

259 

Chemotherapy and “606'' (ab) _ 


5 

1911 

535 

Chemotherapy in trypanosome infwtion (ab).. 

2 1 

2 

1908 

61 

Chemotherapy of experimental trypanosomiasis, 
relationship of infection to (ab) _ 

2 

11 

1917 

264 

Chemotherapy, progress and prospects in (nc)_ 

1 

22 

1925 

56 

Chest expansion and lung capacity (ab) _ 

4 

3 

1909 

421 

Chest expansion, measurements of (ab) _ 

3 

2 

1908 

115 

Chest, penetrating wounds of (ab) ... 

2 

15 

1921 

451 

China, aspects of medical interest of the recent 
uprising in_ 

4 

10 

1916 

760 

China, medical conditions in__ 

4 

9 

1915 

630 

China, notes from (nc)_ 

1 

18 

1923 

113 

Chinese military medicine_ 

4 

25 

1927 

783 

Chinese wound^, treatment of (nc)_ 

4 

25 

1927 

927 

Chloralose as a general anesthetic (ab) _ 

1 

13 

1919 

132 

Chloride, determination of, in small amounts of 
body fluids (a6)__ 

1 

11 

1917 

100 

Chloride metabolism (ab) _ 

1 

16 

1922 

106 

Chlorine antiseptics, toxic effects of in dogs (ab) _ 

1 

16 

1922 

109 

Chlorine gas a therapeutic agent in respiratory dis¬ 
eases, city of New York___ 

3 

22 

1925 

393 

Chlorine-gas poisoning, treatment of (ab) _ 

2 

12 

1918 

307 

Chlorine gas, use of, at Naval Training Station, 
Hampton Roads, Va_ 

6 

23 

1925 

373 

Chlorine treatment, method of administering.. 

6 

22 

1925 

679 

Chloropicrin as ship fumigant___ 

3 

17 

1922 

544 

Chloropicrin to exterminate rats (nc)_ 

1 

15 

1921 

242 

Chloroform and other chlorinate hydrocarbons, 
absorption of, by men and animals from air (ob) _ 

1 

6 

1912 

137 

Chloroform poisoning (ab)_ 

3 

2 

1908 

87 

Cholangitis acute with fatal cholemia_ 

3 

26 

1928 

663 

Cholangitis following influenza_ 

3 

13 

1919 

557 

Cholecystectomy and pyelotomy in Guam_ 

4 

15 

1921 

831 

Cholecystectomy, case of__ 

2 

5 

1911 

167 

Cholecystectomy, indications and contraindica¬ 
tions for (ob)_____ 

2 

11 

1917 

252 

Cholecystectomy, indications for (ab) _ 

2 

11 

1917 

252 

Cholecystectomy, technic of (ob)_ 

3 

9 

1915 

490 

Cholecystitis. __‘__ 

2 

7 

1913 

249- 

Cholecystitis and gallstones (ab)__ 

1 

11 

1917 

71 

Cholecystitis, chronic_ _ 

1 

16 

1922 

63 

Cholecystitis, chronic, end results of (nc) _ 

4 

26 

1928 

976 

Cholecystitis of chemical origin in man following 
inhalations of poison gas___ 

3 

19 

1923 

291 

Cholecystitis, treatment of (ab)_ . 

1 

9 

1915 

129 

Cholecystography____ 

1 

25 

1927 

131 


3 

25 

1927 

597 

Cholecystography, clinical evaluation of (nc). 

Cholecystography, intravenous and oral adminis¬ 
tration of sodium tetraiodophenolphthalein_ 

2 

26 

1928 

383 

3 

24 

1926 

562 

Cholecystography, tetraiodophenolphthalein in, 
oral administration of emulsified form of (nc)..-. 

4 

26 

1928 

980 

Cholelithiasis_____ 

1 

16 

1922 

25 

Cholemia, fatal, cholangitis acute with.. 

3 

26 

1928 

663 

Cholera and cholera-like vibrios by corajifement 
fixation, experiments on the differentiation 
of (ob) ___ 

2 

3 

1909 

173 

Cholera, Asiatic (ab)_ 

3 

9 

1915 

513 

Cholera, Asiatic, bacillus carrier in the spread 
of (ab)__ 

3 

5 

I 1911 

383 
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Number 

Volume 

Year 

Page 

Cholera, Asiatic, vaccination against_ 

5 

17 

1922 

829 

Cholera at naval station, Cavite, P. I.. 

3 

4 

1910 

377 

Cholera, bacteriological examination of stools as 
a measure of quarantine protection against (ab) _ _ 

1 

6 

1912 

133 

Cholera culture injected into the gall-bladder (ab)_. 

3 

11 

1917 

411 

Cholera, diagnosis of (ab)_ 

2 

15 

1921 

457 

Cholera epidemic in Constantinople (ob)_ 

3 

8 

1914 

500 

Cholera in India (ab)__ 

2 

7 

1913 

285 

Cholera in Italv-_....... 

1 

5 

1911 

38 

Cholera in ShaMhai in 1926 (nc)__ 

4 

25 

1927 

944 

Cholera in the 'Turkish Army (ob).. 

3 

8 

1914 

501 

Cholera in the U. S. S. Helena, and notes on a 
Shanghai epidemic...-.. 

2 

7 

1913 

251 

Cholera, specific gravity of the blood and its 
value in the treatment of (ab)_ 

3 

6 

1912 

437 

Cholera, treatment of (ob)_ 

2 

5 

1911 

238 

Cholera vibrio, differential culture medium for (ab). 

4 

10 

1916 

715 

Chondrodvsplasia with exostoses_ 

2 

14 

1920 

243 

Chorea, voice sign in (ab)___ 

4 

8 

1914 

681 

Chronic arthritis, differentiation of the diseases 
included under (ob)___ 

2 

9 

1915 

287 

Chronic intestinal stasis (ab)___ 

4 

7 

1913 

605 

Chronic mercury poisoning, death from, following 
antiluetic treatment_ 

2 

23 

1925 

125 

Chronic obstruction of the duodenum by the root 
of the mesentery (ab)-..... 

3 

2 

1908 

86 

Chronic suppurative diseases, application of the 
bismuth paste in (ab)___ 

4 

3 

1909 

431 

Cicatricial stenosis of the esophagus, complete 
dilatation of__ 

2 

26 

1928 

333 

Circulation, reversal of, in the lower extremity (ab)» 

3 

10 

1916 

539 

Circumcision in the presence of chancroid_ 

4 

12 

1918 

712 

Circumcision___ 

1 

15 

1921 

77 

Cirrhosis of the liver, presence of a venous hum in 
the epigastrium (ob).... 

2 

5 

1911 

204 

Citric acid and solar rays as a means for the disin¬ 
fection of drinking water for military pur¬ 
poses (ab) ...... 

2 

2 

1908 

74 

Civil Service positions (nc).-... 

1 

14 

1920 

155 

Civilization and stature (ob)__ 

2 

12 

1918 

317 

Classification of naval recruits in accordance with 
their intelligence, and detection of the psycho¬ 
path _ 

2 

20 

1924 

149 

Clavicle, excision of.... 

4 

4 

1910 

516 

Climatic bubo..... 

1 

7 

1913 

126 

( 06 )--- 

1 

7 

1913 

142 

(ab) . . 

4 

7 

1913 

625 

4 

10 

1916 

661 


1 

20 

1924 

1 


1 

25 

1927 

89 

Clinical cards____ 

4 

5 

1911 

494 

Clinical chart, suggested___ 

1 

15 

1921 

49 

Clinical charts in health records__ 

2 

13 

1919 

287 

Clinical Congress of Surgeons__ 

1 

8 

1914 

167 

Clinical laboratory, relation of, to the modern 
hospital_ 

2 

20 

1924 

196 

Clinical notes from Naval Hospital, Norfolk, Va_ 

3 

4 

1910 

380 

Clinical records, system of_ 

2 

13 

1919 

288 

Closure of naval stations at San Juan and Culebra.. 

4 

5 

1911 

498 

Clothing in the Tropics..-.. 

4 

3 

1909 

386 

Clothing, timely comments on... 

2 

4 

1910 

200 

Cocaine habit (ab)__ 

2 

13 

1919 

318 

Cocaine habitue, eliminating of from the personnel 
of the United States Navy and Marine Corps.. 

2 

4 

1910 

204 
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Cocaine, intravenous use of (afe).. 2 5 1911 219 

Cocaine poisoning with suicidal tendency.. 3 7 1913 415 

Coccidioidal granuloma and blastomycosis, dif¬ 
ferential study of (o6). 3 9 1915 513 

Coffee and vitamines (a6)_ 1 15 1921 224 

Cold-storage meat and cold-storage chambers on 

steamers (ab) _ 2 5 1911 230 

Colitis, chronic_ 3 19 1923 285 

Colitis, surgical treatment of {ab) _ 2 6 1912 270 

Colitis, ulcerative_ 5 23 1925 i 384 

Collapsible chair for eye, ear, nose, and throat | 

work on board ship_ 2 7 1913 245 

Colies's fracture (nc)__ 4 15 1921 901 

Colloidal gold, preparation of_ 2 12 1918 220 

2 21 1924 191 

Colloidal gold reaction, diagnostic value of 3 10 1916 528 

Colloidal gold reaction, Lange. 1 24 1926 55 

Colloidal gold solution, method of preparing at 

United States Naval Medical School_ 6 16 1922 1037 

Colloidal gold solution, preparation of_ 1 15 1921 94 

Colloidal nitrogen in the urine in cases of carcinoma 

(ab) _ 3 6 1912 439 

Colon, ascending, stab wound of_ 1 8 1914 123 

Colon bacilli, ability of, to survive pasteurization 

{o6)_ 3 9 1915 500 

Colon, bio-physiotherapeutic procedure in the 

treatment of nonmalignant diseases of_ 5 22 1925 511 

Colon, diagnosis of diseases of_ 5 21 1924 644 

Colon ptosis___i 4 13 1919 801 

Colon, surgery of, as applied to intestinal stasis {ab) _ 1 11 1917 80 

Colonic anesthesia_ 2 4 1910 163 

Colorblindness.. 1 7 1913 28 

4 15 1921 717 

2 25 1927 253 

Color blindness in seamen (nc)_ 1 17 1922 123 

Color blindness, Jennings test for. 3 11 1917 334 

Color blindness, tests for_^. 4 7 1913 642 

Color perception. Jennings's test for, value of_3 16 1922 572 

Color test not reliable as a mental test_ 1 21 1924 74 

Color vision, tests for (a6)_ 2 5 1911 256 

Combat forces, medical difficulties encountered by. 


Commanding officer of a naval hospital, duties of_ 4 25 1927 844 

Commendation for articles in the Bulletin (nc)_ 4 19 1923 431 

1 26 1927 137 

Comments of a visitor_ 4 26 1928 945 

Commissary department in naval hospitals_ 2 4 1910 135 

Commissary work at the United States Naval Hos¬ 
pital, Mare Island, Calif_ 2 12 1918 217 

Commissions for Naval Reserve officers and trans¬ 
fer between classes of officers in the Naval Re¬ 
serve_ 3 26 1928 670 

Common tick of the Bitter Root Valley {ab) _ 4 2 1908 75 

Communicable diseases among men and animals_ 1 20 1924 128 

Communicable diseases, control of_ 1 16 1922 141 

Communicable diseases in Detroit, Mich., case 

fatality rates by months from__ ... 4 24 1926 1000 

Communicable diseases, period of isolation of {ab).. 3 8 1914 496 

Communicable diseases, prevention and control of, 

at naval training station, Hampton Roads, Va.. 5 20 1924 669 

Comparative values__ 3 15 1921 634 

Complement-fixation reaction on board ship_i 1 11 1917 15 

Complement fixation tests_ 4 1 6 1912 562 

Complement, nonspecific, fixation {ab) _ I 2 I 10 1916 379 
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Number 

Volume j 

Year 

Page 

Composition of potable water__ 

4 

2 

1908 

7 

Concert pitch_ 

2 

12 

1918 

248 

Concussion of the brain__ 

3 

10 

1916 

416 

Condemned meat, use of (ofr)_ 

3 

12 

1918 

490 

Congenital polycystic kidney_i 

3 

24 

1926 

571 

Conjunctival covering in war, value of (ab) _ 

1 

11 

1917 

102 

Conjunctivitis, Parinaud’s (oi)_ 

4 

7 

1913 

688 

Conjunctivitis, Samoan___ 

4 

2 

1908 

4 


4 

3 

1909 

349 

iab) . 

3 

9 

1915 

562 

4 

19 

1923 

410 

Conscious control, extending the field of (ab)_ 

1 

15 

1921 

218 

Constantinople, ship life in_ 

3 

13 

1919 

605 

Constitutional immorality (ab)_ 

3 

8 

1914 

486 

Ck>n8titutional inferiority in the Navy_1 

4 

13 

1919 

728 

Consulting surgeon in the Near East (nc)_ 

4 

15 

1921 

911 

Consumptives, duty of community toward its (ob).. 
Contagious cases and their importance to the Navy. 

3 

5 

1911 

379 

1 

12 

1918 

17 

Contagious diseases, hospital care of_ 

1 

12 

1918 

27 

Contagious hospitals____ 

1 

12 

1918 

21 

Contributions to the Bulletin___ 

4 

3 

1909 

385 

Cooperation with all departments_ 

2 

20 

1924 

234 

Coral snake (nc)_ 

1 

24 

1926 

126 

Cordite eating (ab)_ 

2 

6 

1911 

233 

Corfu, Island of, sanitary report on.. 

Cornea, vaccine treatment of infections which in- 

1 

13 

1919 

163 

volve (ab)...... 

4 

7 

1913 

639 

Comeal disease of tubercular origin (ob)_ 

1 

15 

1921 

231 

Corneal diseases, use of scarlet red in (ob).. 

2 

5 

1911 

259 

Corneal ulcer, treatment of, with lactic acid (ob)... 

1 

11 

1917 

103 

Coronary occlusion_____ 

6 

23 

1925 

487 

Corporation philanthropy (nc)_ 

1 

14 

1920 

162 

Corpus luteum and vomiting of pregnancy (ob)_ 

Correct report of cases remaining at end of the cal¬ 

3 

13 

1919 

572 

endar year 1923_ 

5 

20 

1924 

677 

Correction_ 

2 

5 

1911 

197 

(n«). 

4 

25 

1927 

927 

(nc)--- 

2 

26 

1928 

373 

Correspondence course for naval medical officers_ 

1 

16 

1922 

44 

Correspondence, official, Naval Reserve. 

Correspondence regarding section 315 of the act of 

2 

26 

1928 

369 

Augpist 9, 1921_ 

4 

16 

1922 

769 

Corynebacterium aureum (Lee), a pseudo-diphthe¬ 
ritic organism producing marked orange piment. 
Cot for hospital ships and sick bays aboard mip_ 

2 

1 

1907 

84 

1 

6 

1912 

73 

Cotton pellets, clean__ 

Course for student medical officers_ 

: 1 

19 

1923 

49 

' 1 

12 

1918 

141 

Courses, special, resignation after (nc)_ 

1 1 

25 

1927 

159 

Court-martial order, venereal disease (nc)_ 

1 3 

18 

1923 

387 

Court-martial prisoners, survey of.. 

Cowdery, Jonathan, Surgeon in the United States 

2 

15 

1921 

291 

Navy, 1767-1852, Part I.. 

1 

17 

1922 

63 

Part II... 

Cowpox vaccination or inoculation with antity¬ 

2 

17 

1922 

243 

phoid vaccine, transfer of men overdue for- 

3 

22 

1925 

384 

Cowpox vaccinations, adoption of a register for_ 

Cowpox virus and method of vaccinating_ 

3 

20 

1924 

412 

2 

23 

1925 

176 

Cranial operations (ab)__ 

2 

2 

1908 

52 

Creatine content of muscle, effect of work on (ab).. 

1 

4 

1910 

77 

Creatinuria (ab)---- 

4 

15 

1921 

889 

Creeping eruption--- 

1 

10 

1916 

103 

5711 28— 19 

3 

25 

1927 

632 
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Number 

Volome 

Year 

Page 

Creosote oil a mosquito repellent (nc)... 

3 

19 

19^ 

356 

Crepe paper bandages for surgical dressings—- 

3 

12 

1918 

672 

Crescents, destruction of (ab) _ 

2 

7 

1913 

286 

Crile caniila, modification of_ 

3 

2 

1908 

36 

Criminal, the (ab) _ 

3 

16 

1921 

652 

Croton bug as a factor in bacterial di88emination(a6) 

1 

8 

1914 

146 

Crown, Davis, additional assurance for the fit of— 

4 

17 

1922 

663 

Cruiser Alger in the Far East {ab) --- 

1 

4 

1910 

103 

Cruz, Oswaldo, 1872-1917- 

4 

11 

1917 

521 

Culebra and San Juan, closure of naval stations at_ 

4 

6 

1911 1 

498 

Culebra, observations regarding- 

3 

24 

1926 

534 

Culicidae, Danish, biology of (ab) .. 

4 

16 

1922 

730 

Culture media (ab) .--- 

4 

4 

1910 

563 

Culture medium, preparation of, from dried blood 
serum _ _- 

2 

5 

1911 

144 

Cuspid and bicuspid teeth, multiple unerupted and 
impacted... ..- 

3 

25 

1927 

625 

Current progress in medicine (o6)- 

3 

4 

1910 

447 

Cutaneous anthrax-- - 

2 

7 

1913 

222 

Cutaneous diseases, Wassermann reaction in (ab) » » 

3 

4 

1910 

450 

Cyst, multiocular, in hernial sac_- _ 

4 

11 

1917 

543 

Cystoscopv. _ __ _ 

2 

20 

1924 

207 

Cysts, dentigerous _ — - 

4 

3 

1909 

374 

Cytological changes produced in epithelial cells by 
long-continued irritation (ab) _ 

4 

7 

1913 

628 

Dacrvoadenitis, acute bilateral_ 

4 

12 

1918 

706 

Dacryocystitis, chronic_ 

Dakin’s solution ----- 

4 

21 

1924 

559 

2 

19 

1923 

156 

Dakin’s solution and the Carrel technique for in¬ 
fected wounds_ 

1 

12 

1918 

45 

Dakin’s solution, preparation of_ 

1 

12 

1918 

41 

Dampier, William (nr) _ -- 

1 

18 

1923 

101 

Davainea Madagascariensis in the Philippine 
Islands _ 

3 

5 

1911 

321 

Deafness due to syphilis (ab) ... 

3 

10 

1916 

561 

Deafness, testing malingering of (nr). . 

3 

22 

1925 

352 

Death following extraction of teeth -- 

3 

26 

1928 

646 

Death from shock by commercial electric currents 
and the treatment of the same (ab) -- 

2 

5 

1911 

213 

Death in line of duty (nr) . . .— - 

3 

19 

1923 

355 

Decomposition and its microscopical detection in 
some food products (ab) _ 

2 

7 

1913 

279 

Deep diving, observations on_ 

2 

9 

1915 

227 

Deep-sea diving - -- 

4 

17 

1922 

701 

Deer-flv disease (nr)_ _ _ _ 

1 

14 

1920 

156 

Defecation reflex, use of (7ir)_ _ 

2 

19 

1923 

195 

Defense Day roll call_ 

2 

22 

1925 

197 

Defensive elements of the body_ _— 

3 

7 

1913 

381 

Degrees conferred by Royal College of Surgeons of 
Edinburgh (nr)_ __ 

2 

14 

1920 

286 

Deleterious effects from serum injections _ 

4 

26 

1928 

1025 

Delinquency, problems of (ab) ___ 

3 

14 

1920 

412 

Delusions, constructive (ab) _ _ .. - 

1 

10 

1916 

129 

Dementia paralytica, nature of the dementia in (ab). 

1 

11 

1917 

75 

Dementia precox and malingering (ab) _ 

2 

10 

1916 

351 

Dementia precox, case of_ _ 

1 

2 

1908 

35 

Dementia precox studies (a6)_ __ -- 

2 


1917 

241 

Dengue (nr).._ __ _ _ 

3 

24 

1926 

592 

Dengue and influenza in the Tropics_ 

1 

1 

1907 

30 

Dengue at St. Thomas, V, I___ _ 

4 

12 

1918 

615 

Dengue, psychic disturbances of (ab) _ __ 

1 

9 

1915 

137 

Dengue fever, transmission of (nr) _ __ 

4 

26 

1928 

979 

Dental activities, institutional policies as applied to. 

2 

25 

1927 

288 
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Dental activities, Naval Training Station, San 

Diego, Calif. 

Dental and medical professions in surgical treat¬ 
ment of sinusitis, cooperation between_ 

Dental association meeting at naval hospital (nc).. 

Dental branch of the Hospital Corps_ 

Dental caries, prevention of (a6)__ 

Dental caries, susceptibility of different teeth 

to (a6)__-. 

Dental cases___ 

Dental conditions, suggestions for recording_ 

Dental defects, excesave number of among recruits. 
Dental Department, Naval Hospital, Philadelphia, 

Pa..-. 

Dental diagnosis__ 

Dental disease', causes of (nc)_ 

Dental disease, nutrition as a factor in (nc).. 

Dental Division of the Bureau of Medicine and 

Surgery..... 

Dental examination, annual (nc)._ 

Dental foci in the etiology of systemic disease. 

Dental fountain for the crew’s use_ 

Dental hint.... 

Dental infection (nc)___ 

(nc)--.-. 

Dental infection in eye diseases (ab)__ 

Dental observations on the annual physical exami¬ 
nation___ 

Dental officers needed in the Navy_ 

Dental offices, illumination of, ashore and afloat.. 

Dental operating rooms, colors for finishing_ 

Dental operations, recording__ 

Dental patients, system in handling, aboard ship.. 

Dental radiographs, interpretation of (nc)_ 

Dental record sheet as a means of identification_ 

Dental School library, naval (nc)... 

Dental School, Naval.. 

Dental service in the British Navy (nc). 

Dental Service, Royal Naval (nc)_ 

Dental surgeon and surgeon, cooperation between.. 

Dental technician, naval_ 

Dental treatment, systematization of, at navy 

yard. New York (tic).. 

Dental treatment, systematization of, in the Navy. 

Dental ward, Naval Hospital, Norfolk, Va. 

Dental work at the navy yard, Mare Island, Calif. 

Dental work at the navy yard, New York_ 

Dental X-ray film holder__ 

Dentifrices and their ingredients (ab).... 

Dentistry and medicine, interdependence of (nc)_ 

Dentistry in South America (nc)_ 

Dentistry, mercurochrome 220 in.... 

Dentistry, methods of sterilization in... 

Dentistry, modern, relation of to group diagnosis as 
conducted at the naval hospital, San Diego, 

Calif___ 

Dentistry, preventive.. 

Dentistry, preventive in the Navy___ 

Dentistry, relation of pathology to_ 

Dermatitis caused by Pediculoides ventricosus 

(nc)..... 

Dermatitis exfoliativa...... 

Dermatitis exfoliativa due to the arsphenamines.. 


Number 

Volume 

Year 

Page 

4 

22 

1925 

453 

2 

21 

1924 

174 

3 

24 

1926 

604 

1 

16 

1921 

118 

1 

8 

1914 

145 

3 

4 

1910 

446 

4 

17 

1922 

662 

4 

16 

1921 

807 

2 

19 

1923 

244 

4 

22 

1926 

408 

2 

26 

1928 

308 

1 

19 

1923 

61 

1 

19 

1923 

62: 

1 

19 

1923 

55 

4 

22 

1926 

461 

1 

16 

1921 

109 

4 

10 

1916 

666 

4 

17 

1922 

661 

5 

19 

1923 

696 

4 

26 

1928 

981 

3 

12 

1918 

503 

2 

26 

1928 

292 

1 

19 

1923 

56 

5 

19 

1923 

667 

4 

22 

1925 

464 

3 

13 

1919 

627 

4 

11 

1917 

515 

6 

20 

1924 

736 

4 

22 

1925 

418 

4 

22 

1926 

485 

5 

18 

1923 

611 

1 

19 

1923 

1 

4 

16 

1921 

912 

4 

22 

1926 

462 

4 

22 

1926 

415 

4 

22 

1926 

423 

4 

22 

1926 

459 

1 

24 

1926 

42 

4 

22 

1926 

433 

3 

13 

1919 

632 

3 

13 

1919 

631 

4 

16 

1921 

807 

4 

7 

1913 

636 

1 

19 

1923 

67 

3 

16 

1921 

669 

1 

16 

1921 

194 

2 

16 

1921 

282 

1 

19 

1923 

27 

2 

18 

1923 

273 

4 

22 

1926 

428 

4 

26 

1928 

787 

3 

22 

1925 

351 

3 

22 

1925 

331 

3 

26 

1928 

595 
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1 

jNumber 

Volume 

1 

Year 

Page 

Dermatitis from matches carri^ in the pocket_ 

4 

11 

1917 

540 

Dermatitis in industrial work (nc)_ 

4 

14 

1920 

675 

Dermatitis venenata (o6)___ 

6 

16 

1922 

904 

Dermatological Congress, Sixth International_ 

4 

2 

1908 

113 

Dermatological treatment_ 

4 

18 

1923 

475 

Dermatology, practical therapy in_ 

1 

26 

1928 

27 

Dermatology, progress in (nc)_ 

2 

26 

1927 

395 

Desertions, Navy_ 

Destroyer Squadrons, United States Pacific Fleet.. 

1 

15 

1921 

S3 

3 

16 

1922 

592 

Destroyers in the war zone___ 

3 

12 

1918 

403 

Detection of undesirable candidates for enlistment.. 

3 

12 

1918 

413 

Detention and probation system of punishment.... 

2 

7 

1913 

174 

Devastation of France (nc)___ 

4 

13 

1919 

823 

Device for transferring patients from ships_ 

Devices and uniforms of the naval Medical Corps.. 

3 

25 

1925 

635 

3 

13 

1919 

505 

Dhobie itch produced by inoculating with a culture 
of Epidermophytan rubrum (ab) _ 

5 

16 

1922 

906 

Diabetes, Allen treatment of (ab) _ 

3 

10 

1916 

524 

Diabetes, changes in the pancreas in (ab) _ 

3 

4 

1910 

403 

Diabetes, dietetic treatment of (ab) ... 

3 

3 

1909 

308 

Diabetes, experimental studies in (ab) _ 

1 

16 

1922 

f 100 
\ 101 

Diabetes insipidus_ 

3 

12 

1918 

471 

Diabetes insipidus, pituitary extract and histamine 
in (ab) ___ 

1 

16 

1922 

102 

Diabetes mellitus_ 

1 

5 

1911 

58 


3 

4 

1920 

345 


3 

16 

1922 

561 


1 

18 

1923 

65 

Diabetes mellitus and its differentiation from ali- 
mentarv glycosuria (ab) _ 

4 

8 

1914 

679 

Diabetes mellitus in the Negro race (ab) _ 

4 

15 

1921 

843 

Diabetes mellitus, insulin treatment of__ 

2 

20 

1924 

170 

Diabetes meUitus, is there specific treatment for? 

(ab) .. 

1 

6 

1912 

103 

Diabetes, nephritis, jaundice (nc)... 

5 

21 

1924 

669 

Diabetes, prolonged fasting in (ab) . 

1 

10 

1916 

124 

Diabetes, treatment of, by insulin_ 

2 

18 

1923 : 

229 

Diabetic gangrene of lower extremities... 

4 

24 

1926 1 

892 

Diagnosis, mistake in (nc)_____ 

3 

17 

1922 

513 

Diagnosis wanted (nc)____ 

< 2 

13 

1919 

343 

Diagnosis, What should it be?___ 

4 

25 

1927 

896 

Diagnostic value, two signs of (a6)___ 

2 

4 

1910 

274 

Diaphragm, certain physical signs referable to, and 
their importance to ^agnosia (ab) _ 

4 

9 

1915 

659 

Diaphragm test for binocular vision (ab) _ 

2 

4 

1910 

275 

Diaphragmatic hernia, strangulated___ 

4 

26 

1928 

924 

Diarrhea and enteric fever (a6)--.... 

3 

4 

1910 

427 

Diarrhea, colonic irrigation and bacillus acidophilus 
milk in_ _ 

1 

6 

22 

1925 

691 

Diarrhea, communication of, from the sick to the 
healthy (ah) __ 

3 

4 

1910 

426 

Diarrhea in bottle-fed infants_ 

6 

21 

1924 

780 

Diarrhea, infections in the Battle Fleet.. 

4 

25 

1927 

1010 

Diarrhea, infectious, outbreak of, on the U. S. S. 
Melville attributed to contamination from 
Gatun Lake, Canal Zone .. 

3 

26 

1 

! 1928 

1 

727 

Diarrhea on the U. S. S. Arkansas___ 

1 

18 

1 1923 

147 

Diarrheas, treatment of... _ 

5 

18 

i 1923 

616 

Diary of William Clift (nc).... 

6 

16 

I 1922 

1078 

Diarv, an old (nc).. ___ 

1 

26 

: 1928 

133 

Diathermy (nc)_ 

1 

22 

. 1925 

6S 

Diathermv in abdominal operations (nc) _ 

3 

24 

1 1926 

595 

Diathermy in shock_ _ 

2 

25 

1 1927 

340 
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Number 


Volume 


Year 


Diet, conception of a normal (ofc)_ 

Diet in the Tropics (oi)__ 

Diet kitchen equipment, suggestions for__ 

Diet list for use on board ship_ 

Diet, protein, merits of a relatively low (ab ). __ 

Dietetic department, relation of, to the medical 
service of a hospital_ 

Dietetics__ 

Dietetics at naval hospitals___ 

Dietetics, notes on, taken at Miss Farmer’s School 

of Cookery, Boston, Mass_ 

Dietitian, hospital, duties of_ 

Diets and the nurse_ 


1 

10 

1916 1 

3 

8 

1914 1 

2 

4 

1910 1 

1 

7 

1913 

1 

6 

1912 

4 

20 

1924 i 

4 

25 

1927 !j 

3 

25 

1927 

5 

20 

1924 j 

5 

22 

1925 

3 

25 

1927 1 


Diets, consideration of, for patients receiving 

insulin____ 

Differential diagnosis in a case of polyuria_ 

Digestibility of very young veal {ab). ... 

Digestive ferments, action of, upon each other {ab). 

Digitalis, fat-free tincture of (nc)_ 

Digitalis, physiological standardization of {ab) . 

Dilatation of the stomach, acute, and arterio¬ 
mesenteric ileus {ab) _ 

Dinitrosalicylic acid {ab) __ 

Diphtheria antitoxin (a6)_ 

Diphtheria antitoxin and the use of the Schick test. 
Diphtheria, sissociation of, with typhoid fever {nc ). - 

Diphtheria at Mare Island, in 1920-- 

Diphtheria at the U. S. Naval Academy__ 

Diphtheria bacilli, anaphylactic skin reaction to {ab). 
Diphtheria bacilli, double-stain method for the 

polar bodies of (a6)__ 

Diphtheria bacilli, methods of testing virulence of 

iab) ... 

Diphtheria bacilli, removing with kaolin {ab) . 

Diphtheria bacilli, simple and efficient contrast 

strain for {ab). ___ 

Diphtheria bacilli, virulence of {ab) _ 

Diphtheria carrier, study of, as agent in spread of 

diphtheria in Detroit, Mich-- 

Diphtheria carriers {ab) _ 

{ab) .-.. 

Diphtheria carriers and suspects, control of- 

Diphtheria carriers and their treatment with mer- 

curochrome {ab) ___ 

Diphtheria carriers, procedure for cleaning up. 

Diphtheria complicating fractured mandible_ 

Diphtheria cultures, period of incubation of (ab) — 

Diphtheria, cutaneous, of the foot_ 

Diphtheria, elimination of... 

Diphtheria immunity {ab) ___ 

Diphtheria, immunization against (ab)__ 

Diphtheria immunization in adults... 

Diphtheria, importance of administering antitoxins 

at the earliest possible moment in_ 

Diphtheria-like organisms, virulence of (ab)_ 

Diphtheria mortality with and without the use of 

antitoxin (ab)_ 

Diphtheria on the U. S. S. New Mexico_ 

Diphtheria, predisposing factor in (ab)_ 

Diphtheria, proper dosage of antitoxin in (ab). 

Diphtheria prophylaxis--- 

Diphtheria prophylaxis in the Navy...-- 

Diphtheria specimens, examination of (ab)- 


4 

21 

1924 

3 

26 

1928 

1 

11 

1917 

1 

4 

1910 

2 

24 

1926 

2 

j 

4 

1910 

3 

2 

1908 

4 

15 

1921 

3 

9 

1915 

2 

9 

1915 

2 

19 

1923 

1 

15 

1921 

2 

13 

1919 

1 

11 

1917 

4 

6 

1912 

1 

12 

1918 

1 

10 

1916 

4 

9 

1915 

4 

10 

1916 

3 

21 

1924 

3 

5 

1911 

1 

10 

1916 

2 

12 

1918 

5 

16 

1922 

2 

21 

1924 

3 

13 

1919 

1 


1915 

4 

' 12 

1918 

3 

i 

1 1922 

4 

! 10 

j 1916 

1 

' 15 

1921 

1 

17 

; 1922 

3 

24 

! 1926 

4 

I 15 

; 1921 

! ' 

1 

9 

1 1915 j 

4 

16 

1922 ; 

1 

16 

' 1922 1 

1 

10 

■ 1916 ! 

4 

4 

, 1910 1 

1 

5 

1911 ! 

4 

; 6 

1912: 


Page 


150 

496 

161 

108 

119 

477 

921 

923 

655 

605 

613 

651 

576 

660 

89 

78 

366 

230 

86 

887 

469 

352 

198 

84 

359 

97 

611 

100 

150 

700 

717 

463 

394 

160 

212 

891 

190 

559 

148 

709 

467 

708 

208 

169 

688 

886 

131 

775 

81 

126 

529 

1 

612 
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Nombed 


J>iphtheria toxin-antitoxin mixture, immunization 

of adults with (nc)__ 

Diphtheria toxin, methods of using in the Schick 

test and of controlling the reaction (ab) _ 

Diphtheria toxin, repeated intradermal injection of, 

with reference to the Schick test (ab) _ 

Diphtheria, use of Schick test, antitoxin, and toxin- 

antitoxin in prevention of_ 

Diphtheria bacilli, value of the guinea-pig test for 

the virulence of (a6)_ 

Diphtheroid group of organisms, attempt to differ¬ 
entiate (ab) _ 

Diphtheroid organisms (ab) _ 

Dirigible ZR-2, destruction of (nc) .. 

Disability in the line of duty___ 

(nc)..' 

Disability, origin of_I 

Disability resulting from iniury received or disease 
contracted in line of duty by a person in the naval 

service_ 

Disabled soldier, future of (ab) _ 

Disease carriers in the Army in India (ab) _ 

Disease inheritance from slavery, our_ 

Disease, prevention of (nc)_ 

Diseases observed at Derna among troops during 

the Italo-Turkish War and their course (ab) _ 

Diseases, unrecognized, and on a disease of over¬ 
crowding in ships, esj^cially at Malta, discrimina¬ 
tion of (ab) ___ 

Disinfectants, bacteriological standardization of 

(ab) .... 

Disinfectants, liquid, germicidal value and pene¬ 
trating power of (ab) _ 

Disinfecting and lubricating solution for the 

dental engine handpiece_ 

Disinfecting properties of gaslight on air of room 

(ab) ..! 

Disinfecting swimming pools (ab) _ 

Disinfection, barium-formalin_ 

Disinfection by chemical agencies and hot water 

(ab) -- 

Disinfection experiments with perautan and para- | 

gan (ab) ----i 

Disinfection, investigation of the laws of (ab) _I 

Disinfection of fruits and vegetables (nc) _ 

Disinfection of hands and abdominal skin before 

operation (ab)__ 

Disinfection of the skin by tincture of iodine (ab) _ 

Disinfectors, portable canvas sack steam_ 

Dissertation on soup__ 

Distillers, low pressure_ 

Distortion, instinct (ab) _ 

District medical officer_ 

Diverticulitis of the large intestines___ 

Diverticulum, MeckeFs, perforation of_ 

Diving, deep-sea__ 

Diving, helium-oxygen mixture in (nc) _ 

Diving operations in connection with the salvage of 

the U. S. S. F-4..... 

Dover, Thomas (1680-1742) (nc) . 

Drainage, methods of (nc)_____ 

Dreams_ 

Dreams, origin of (a6)_ 

Dressing for wounds_ 


5 
3 
1 
2 

3 

2 

4 

6 
3 

5 
3 


1 

3 
2 

4 
6 

3 


3 

2 

3 

4 

2 

2 

4 

2 

3 

4 
1 

4 

2 

3 
1 

4 
1 
6 
1 

3 

4 
1 

1 

2 

5 
2 
4 
2 


Vdittins 

Ytai 

Page 

16 

1922 

907 

10 

1916 

1 

550 

11 

1917 

96 

17 

1922 

273 

10 

1916 

549 

6 

1912 

281 

12 

1918 

759 

16 

1922 

1074 

16 

1922 

567 

16 

1922 

923 

25 

1927 

588 

16 

1922 

125 

12 

1918 

506 

8 

1914 

31S 

26 

1928 j 

801 

21 

1924 i 

813 

7 

1913 

421 

3 

1909 

319 

5 

1911 

240 

5 

1911 

387 

22 

1925 

456 

9 

1915 

315 

11 

1917 

258 

11 

1917 

619 

5 

1911 

234 

6 

1912 

433 

2 

1908 

93 

24 

1926 j 

1 115 

9 

1915 

1 681 

5 

1911 

222 

20 

1924 

417 

17 

1922 

94 

22 

1925 

1 497 

13 

1919 

1 128 

21 

1924 

751 

2 

1908 

1 49 

13 

1919 

1 546 

17 

1922 

701 

25 

1927 

154 

10 

1916 

1 

74 

17 

1922 

307 

16 

1922 

913 

17 

1922 

313 

7 

1913 

595 

13 

1919 1 

291 
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Numberl 


Dressing sterilixers with special reference to tern- j 
perature, pressure, and chamber air exhaustion 

during the process of sterilization_ 

Drink, relation of, to work and health (ab) .. 

Drinking cup, common, dangers of (nc)_ 

Drinking fountains, public (nc)__ 

Drowning, avoidable, observations on.j 

Drowning, avoidable, some observations on, com- ! 

ments on (nc)_... -.j 

Drowning, determination of death by (ab) _! 

Drowning, loss of life by, in naval warfare_ j 

Drug addiction disease, lipoids in treatment of 

(al) - 

Drug addiction, lectures on, as given the Destroyer I 

Squadrons, United States Pacific Fleet.* 

Drug addictions, Towne-Lambert elimination treat- | 

ment of_ i 

Drug addicts_| 

Druggists, control of, in Michigan (nc).' 

Drugs, absorption and excretion of (ab) _. 

Drugs, administration of (ab) _! 

Drugs, biological standardization of (ab) _ 

Drugs, elimination of, through milk (ab) _ i 

Dryer's diaplytes (nc) __ | 

Ductless glands and mental disease (ab) _ i 

Duodenal alimentation, further remarks on (ab) _; 

Duodenal ulcer.. 

Duodenum, diverticula of (ab) ___ 

Duty aboard the U. S. S. Relief.. 

Duty at sea (nc)_ 

Duty, a tour of, in Guam and the Philippines. 

Dye industry (nc)_| 

I^schromatopsia in aviation examinations_ 

Dysenteriae, carriers of, among soldiers (ab) _ 

Dysenteric amebac through the intestinal w^aUs, the 
transmigration of (ofc)_ 

Dysentery (ab) __ 

Dysentery, amebic and endamebic carriers from 

the viewpoint of a naval surgron- 

Dysentery, amebic, and hepatitis, emetine and 

other treatment of (a6)_ 

Dysentery, amebic, and liver abscess in cats (ob).. 
Dysentery, amebic, bismuth-emetine treatpient for 

(ab) .... 

Dysentery, amebic, emetin in (ab) _ 

Dysentery, amebic, emetine treatment of (ob)..-- 
Dysentery, amebic, memorandum on the preven¬ 
tion of (ab)_ 

Dysentery, amebic, rapid cure of, by hypodermic 

injections of soluble salts of emetine (ab)_ 

Dysentery, amebic, salvarsan in.... 

Dysentery, amebic, treatment of (tic)__ 

Dysentery, amebic, with abscess of the liver (ab). . 
Dysentery and the tendency to report ill-defined 

cases under a dysentery title___ 

Dysentery, bacillary among Marine Corps and 

Navy personnel with Gendarmerie of Haiti_ 

Dysentery, bacillary and amebic_ 

Dysentery, bacillary, at Marine Barracks Rifle 

Range, Santo Domingo City... 

Dysentery, bacillary, at U. S. Naval Hospital, 
Canacao, P. I..... 


1 

4 
3 
1 
3 

3 

5 
2 

1 

3 

2 

3 

3 
2 
2 

4 
2 

4 
2 
1 

5 
2 

6 
2 
4 
2 
4 

4 

2 

5 

6 

2 

3 
2 

4 
4 
2 

4 

1 

4 

6 

3 

4 

6 

4 

6 

1 


Digitized by 


Gougle 


Volume 

Year 

Page 

25 

1927 

62 

12 

1918 

765 

24 

1926 

603 

17 

1922 

119 

25 

1927 

505 

25 

1927 

661 

16 

1922 

891 

6 

1912 

166 

16 

1922 

104 

16 

1922 

593 

8 

1914 

258 

11 

1917 

305 

14 

1920 

445 

6 

1912 

286 

4 

1910 

231 

4 

1910 

538 

5 

1911 

255 

19 

1923 

431 

9 

1915 

298 

5 

1911 

75 

20 

1924 

581 

15 

1921 

438 

20 

1924 

739 

25 

1927 

389 

26 

1928 

948 

15 

1921 

476 

24 

1926 

906 

15 

1921 

873 

2 

1908 

66 

16 

1922 

/ 902 
\ 903 

16 

1922 

1055 

26 

1928 

411 

8 

1914 

504 

7 

1913 

289 

16 

1922 

72 

8 

1914 

706 

8 

1914 

319 

1 

10 1 

1916 

713 

7| 

1913 

132 

8 1 

1914 

653 

16 1 

, 1922 

1083 

3 ! 

1909 

307 

20 

1924 

523 

20 i 

i 1924 

800 

19 

1923 

423 

20 

1924 

797 

23 

! 1925 

74 
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Number 

Volume 

Year ^ 

Page 

Dysentery, bacillary, in Guam... 

3 

20 

1924 

417 


6 

20 

1924 

801 

Dysentery, bacillus of_ 

2 

7 

1913 ' 

200 

Dysentery, chronic amebic, effects of Castela 
Nicholsoni in the treatment of__ 

2 

21 

1924 

184 

Dysentery, endemic amebic (a6)_ 

4 

3 

1909 

414 

Dysentery, entamebic (a6)_ 

1 

8 

1914 

153 

Dysentery, epidemic, in the Fiji Islands (a6)_ 

3 

8 

1914 

504 

Dysentery, etiology of (ab) _ 

3 

2 

1908 

102 

Dynamite explosion, injury by__ 

4 

0 

1915 

643 

Dysentery in Haiti__ __ 

3 

18 

1923 

389 

6 

23 

1925 

452 

Dysentery, lamblial, treated with carbon tetra¬ 
chloride (nc)_...-.. 

1 

20 

1924 

73 

Dysentery, latent, or dysentery carriers (ob)_ 

4 

8 

1914 

705 

Dysentery, Lettsomian lectures on (ab) . 

1 

9 

1915 

150 

Dysentery, perforation of the sigmoid by an ulcer 
in a case of_ 

2 

6 

1912 

235 

Dysentery situation, Province of Leyte, Philippine 
Islands__ _ 

2 

21 

1924 

245 

Dysentery, treatment of (ab) ___ 

2 

10 

1916 

369 

Dysentery vaccine, nontoxic, preparation of (ab)... 
Dyspepsia, chronic, existence of living creatures in 
the stomach as a cause of (ab) _ 

3 

10 

1916 

548 

3 

4 

1910 

416 

Ear affections resulting from Neptune’s party_ 

1 

24 

1926 

82 

Ears and eyes, care of, in the Japanese Navy_ 

Ear, danger of using strong solutions of phenol in. 


3 

1909 

142 


16 

1922 

46 

Ear disease and its prevention (ab) _ 

2 

5 

1911 

261 

Elar disease in the service_ 

1 

11 

1917 

53 

Ear disease, suppurative, operations for_ 

2 

4 

1910 

193 

Ear diseases, acute, following swimming_ 

3 

4 

1910 

368 

Ear, diseases and injuries of, in the French Army 

(ob)... ..- 

3 

12 

1918 

502 

Ear drum, perforated, may be responsible for 
sudden death in water (ab) ___ 

2 

8 

1914 

331 

Ear drum, protection during heavy gun fir^ experi¬ 
ments conducted on board the U. S. S. Ohio_ 

2 

3 

1909 

142 

Ear, functional testing of____ 

3 

9 

1915 

400 

Earthquake in Japan___ 

1 

21 

1924 

95 

Ear in syphilis (ab)_ _ 

1 

12 

1918 

106 

Ear, injuries to, in modern warfare (ab) _ 

4 

15 

1921 

892 

4 

15 

1921 

893 

Ear, myiasis of..... 

3 

19 

1923 

345 

Ear protection.... 

' 1 

13 

1919 

48 

Ear protection in the British Navy... 

2 

3 

1909 

142 

Ear, war injuries of (ab) __ 

3 

12 

1918 

501 

EJchinococcus evst_ _ _ 

3 

15 

1921 

530 

Echinococcus fluid, reaction from (ab) _ 

2 

15 

1921 

466 

Economic and financial assistance pven by the 
United States (ab)__ _ 

1 

13 

1919 

143 

Economic loss from rats (nc) .... 

i 4 

14 

1920 

674 

Economy and waste in naval hospitals.__ 

3 

8 

1914 

357 

Economy in use of hospital supplies__ 

2 

! ® 

1915 1 

341 

Ectropion, operation for_ 

1 

* 

1910 

50 

Eczema and dermatitis, pathogenesis of (ab) _ 

2 

' 11 

1917 

235 

Eczema, cutaneous reaction from proteins in (ab).. 

4 

1 10 

1916 

687 

Eczema of external origin and its relationship to 
dermatitis (ab) __ _ _ _ _ 

2 

11 

1917 

234 

Eczema, treatment of (ah). _ _ 

4 

9 

1915 

666 

Edema disease in Java (ah) __ _ 

5 

16 

1922 

1 901 1 

Education and sanitation aiM)ard sliip. _ .. __ 

2 

13 

1919 

1 254 

Education for our idle hours__ 

3 

1 16 

1922 

1 477 

Education, municipal, in Detroit (nc) __ 

2 

14 

1920 

j 285 

Educational movement in United States Army (nc). 

‘ 3 

14 

1920 

1 450 
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Numben 


Efficiency in the accident ward, plea for (ab)_ 

Eggs of Ascaris lumbricoides, observations on {ah )». 

Eggs, study of (ah) ___ 

Egyptian Medical School (nc)__ 

Ehrlich discusses ‘*606’*... 

Ehrlich-Hata “606,” personal observations on the 

(ah) --- 

Ehrlich, latest word from_ 

Ehrlich’s biochemical theory, its conception and 

application (ah) _ 

Eight hour law, French (nc) _ 

Eighteenth Century country practice (nc)_ 

Electric currents, accidental injuries_ 

Electric shock (nc)___ 

Electric appliance for the sick bay_ 

Electrocardiogram in the diagnosis of the cardiac 

arrhythmias_ 

Electrocardiograph in prognosis____ 

Electrocardiograph: its uses and limitations_ 

Elephantiasis of the scrotum... 


Elephantiasis, real cause of_ 

Elephantiasis, treatment of, by internal adminis¬ 
tration of Tinctura ferri chloridi_ 

Eliminators____ 

Embalming on board ship___ 

Embolism, death from, following the administra¬ 
tion of salicylate of mercury by intramuscular : 

injection___ i 

Embryonic bands and membranes about the cecum 

..-.-. 

Emergency airplane ambulance trips to Cape Hat- 

teras, N. C___ 

Emergency evacuation device__ 

Emergency hospitals, Navy Medical Department 

standard Hutment type_ 

Emergency rations (o6)____ 

Emetin hydrochlorid in vitro, bactericidal and pro- 

tozoacidal activity of (o6)_ 

Emetin hydrochlorid, toxicity of various commer¬ 
cial preparations {ab) _ 

Emphysema of conjunctiva and sclera_ 

Emphysema, surgical treatment of (ab) _ 

Emphysematous gangrene (a6)_.. 

Empyema, Carrel-Dakin technique for_ 

Empyema, case of_ 

Empyema cases_ 

Empyema complicating pneumonia. 

Empyema of the maxillary sinus, symptoms of {ab) _ 

Empyema, operation for {ab) ___ 

Bhnpyema problem {ab) . 

Empyema, surgical treatment of {ab) _ 

Empyema, treatment of.. 

(nc)- . 

Emulsified form of tetraiodophenolphthalein in 

cholecystography, oral administration of (nc)_ 

Emulsions, analysis of {ab) ___ 

Encephalitis, epidemic.-. 

(nc). 

Encephalitis, epidemic, etiology of... 

Encephalitis, epidemic, eye symptoms in {ab) . 


2 

2 

2 

3 

2 

1 

1 

3 
1 

4 
2 

3 
1 

4 
4 

3 
2 

4 

4 
2 

3 

5 

4 


3 

1 

3 

1 

2 

1 

3 

3 

3 
2 
2 

4 
3 

3 
1 

4 
3 
2 

3 

4 
4 

3 

4 
2 
3 
2 
1 
3 


VohuDS 

Year 

Page 

10 

1916 

353 

9 

1915 

320 

5 

1911 

235 

14 

1920 

450 

5 

1911 

134 

5 

1911 

99 

5 

1911 

122 

5 

1911 

392 

14 

1920 

160 

20 

1924 

467 

15 

1921 

279 

25 

1927 

678 

10 

1916 

100 

25 

1927 

862 

20 

1924 

423 

18 

1923 

355 

1 

1907 

80 

2 

1908 

21 

15 

1921 

834 

22 

1925 

119 

3 

1909 

211 

18 

1923 

601 

3 

1909 

351 

17 

1922 

495 

7 

1913 

137 

26 

1928 

772 

14 

1920 

145 

26 

1928 

323 

6 

1912 

117 

10 

1916 

552 

10 

1916 

551 

12 

1918 

473 

2 

1908 

52 

9 

1915 

310 

14 

1920 

527 

1 

1907 

161 

2 

1908 

38 

15 ! 

1921 

99 

12 

1918 

783 

11 

1917 

415 

15 

1921 

453 

13 

1919 

574 

15 

1921 

861 

12 

1918 

786 

17 

1922 

511 

26 

1928 

980 

9 

1915 

326 

17 

1922 

496 

25 

1927 

403 

17 

1922 

89 

15 

1921 

644 
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Year 

Page 

Encephalitis lethargica_ 

2 

13 

1919 

311 


1 

14 

1920 

151 


2 

14 

1920 

249 

(ob) -- 

3 

15 

1921 

639 


3 

24 

1926 

515 


3 

25 

1927 

624 

Encephalitis lethargica, cause of (nc)... 

2 

24 

1926 

353 

Encephalitis lethargica, eye symptoms in (ab) _ 

2 

15 

1921 

467 

Encephalomyelitis in Australia (ab) .. 

3 

14 

1920 

413 

End results of chronic cholecystitis (nc)_ 

4 

26 

1928 

976 

Endamebas of man in the Panama Canal Zone (ab). 

3 

9 

1915 

508 

Endamebiasis, use of emetin in (ab) ... 

4 

9 

1915 

664 

Endarteritis, acute, from electric shock--. 

4 

25 

1927 

881 

Endemic and prevalent disease in China. 

5 

23 

1925 

368 

Endemic diseases, study of (ab) .. 

Endemic Mediterranean fever (Malta fever) in 

2 

4 

1910 

243 

southwest Texas (ah) ___ 

4 

5 

1911 

533 

Endocarditis, malignant__ 

3 

9 

1915 

436 

Endocrine glands_ 

5 

16 

1922 

821 

Endocrine manifestations___ 

4 

12 

1918 

609 

Endocrine survey (nc) _ 

1 

20 

1924 

74 

Endocrines and the teeth (nc) _ 

2 

15 

1921 

472 

Endothelioma___ 

1 

20 

1924 

39 

Enema, high (ab) _ 

Enlistment, detection of undesirable candidates 

3 

14 

1920 

406 

for_ 

3 

12 

1918 

413 

Enlistments (nc)___ 

Entameba coli and Entameba dy^nterise, is the 

1 

15 

1921 

235 

distinction between valid?__-.- 

Entameba histolytica and Entameba tetragena. 

3 

1 

1907 

185 

identity of (ab) _ 

Entamebic dysentery, Leyden crystals in the 

4 

7 

1913 

627 

stools as an aid to the diagnosis of (ab) _ 

5 

16 

1922 

904 

Enteric fever (ab) _ _ 

4 

8 

1914 

671 

Enteric fever, treatment of (ab) _ 

Enterostomy and conservative operative methods 
in surgical treatment of acute intestinal obstruc¬ 

1 

4 

1910 

113 

tion, value of (ab) _ 

3 

2 

1908 

84 

Enuresis, fatigue the cause of (ob)--. 

1 

5 

1911 

1 72 

Enzymes and antienzvmes (ob)_ 

Epidemic diseases, prevention and arrest of, in war 

2 

3 i 

1909 

1 153 

times (ab) _ 

4 


1917 

j 551 

Epidemic lethargic encephalitis (ab) __ 

2 

13 

1919 

! 308 

Epidemic; what is it? (nc).. 

2 

17 

1922 

299 

Epidemics in Guam___ 

Epidemiological matters from sanitary report, 

3 

2 

1908 

I 22 

1 

naval station, Olongapo, P. I., 1924_ 

Epidemiological observations by medical officer of 
a destroyer attached to the United States Asiatic 

1 

23 

1925 

1 

1 

Fleet___I 

Epidemiological observations, United States naval 

3 

21 

1 1924 

j 465 

training station, Hampton Roads, Va_ 

Epidemiological studies by Health Department, 

4 

1 

21 

1 1924 

1 602 

Detroit___ 1 _ _ 

i 3 

24 

1926 

1 683 

Epidermophytosis__ _ _ 

Epidermophytosis, treatment of, by potassium 

1 5 

22 

1925 

562 

permanganate (nc)_ __ 

Epididymitis, acute, epididymotomy for, as an 

out-patient procedure (ab) . ___- 

Epididymitis, light and heat treatment of (ah) _ 

3 

19 

1923 

i 3o2 

i 4 

9 

1915 

684 

1 3 

16 

1922 

524 

Epididymitis, treatment of_ _ _ __ 


3 

1909 

376 

Epididjmiotomy (ab) ___ 

i 2 

10 

1916 

1 356 

Epididymotomy in military surgerv_ : 

4 

12 

, 1918 

, 623 

Epilepsy (nc)_ 1 __ ! 

4 

26 

1 1928 

! 967 
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Epilepsy and cerebral tumor (,ab) _ 

2 

9 

1915 

297 

Epilepsy as a protein sensitization disease_ 

1 

23 

1925 

15 

Epilepsy, food history and protein sensitization 
tests in_ 

3 

24 

1926 

553 

Epilepsy, Jacksonian, with spastic contracture. 

4 

14 

1920 

551 

Epilepsy, pathological changes in (nc)__ 

6 

19 

1923 

833 

Epileptic dementia (ab) ___ 

1 

11 

1917 

75 

Epileptic, eliminating from the Navy... 

1 

13 

1919 

5 

Epinephrin, physiological activity of some com¬ 
mercial solutions of {ab) _ 

2 

4 

1910 

233 

Epinephrin, reaction to, administered by rectiun 
{ab) _ 

1 

16 

1922 

109 

Epiphysis of os calcis, fractiure of, by muscular con¬ 
traction_ 

3 

4 

1910 

383 

Episcleritis {ab) .... 

6 

16 

1922 

1070 

Epitaph, a Twelfth Century (nc)__ 

4 

14 

1920 

677 

Epithelioma of the lip (a5)-.__ 

3 

16 

1922 

523 

Epitheliomata of thymic origin {ab) ... 

3 

16 

1922 

521 

Equilibrium of flyers, methods employed for the 
detection and determination of disturbances in 
the sense of___ 

1 

8 

1914 

87 

Equipment of transports during the World War..«- 

2 

18 

1923 

185 

Equipment of battle dressing station storerooms... 

4 

13 

1919 

786 

Eradication of ante from ships of the United Fruit 
Co.-. 

4 

20 

1924 

520 

Eradication of vermin on board ship.. 

2 

20 

1924 

247 

Erb and Nissl (nc)_ 

1 

17 

1922 

134 

Errors, misconceptions, and misunderstandings of 
the Naval Reserve___ 

3 

25 

1927 

644 

Eruptions, diflferentiating between cowpox vacci¬ 
nation and smallpox and chicken pox___ 

2 

16 

1922 

290 

Erysipelas, etiology of {ah) ... 

3 

2 

1908 

no 

Erysipelas, mercurochrome in (nc).. 

2 

24 

1926 

353 

Erysipelas, opsonic index in, and its relation to 
treatment by killed cultures of streptococci_ 

1 

2 

1908 

50 

Erythema bullosum___ 

3 

12 

1918 

464 

Erythema multiforme_ 

3 

14 

1920 

399 

Erythema nodosum___ 

3 

12 

1918 

467 

Erythrocytes, human, agglutination of, by sera_ 

1 

15 

1921 

; 86 

Esmarch chloroform mask, modiflcation of_ 

3 

1 

1907 

153 

Esophagus, examination of {ab) _ 

2 

4 

1910 

I 268 

Esophagus, rupture of___ 

3 

13 

1919 

529 

Esterase action, acceleration of {ab) __ 

2 

10 

1916 

374 

Ether, death from, due to status Ivmphaticus_ 

4 

14 

1920 

714 

Ether-oil colonic anesthesia {ab) ___ 

3 

9 

1915 

481 

Ethics, professional....... 

1 

17 

1922 

137 

Ethmoiditis {ab) ..... 

2 

10 

1916 

382 

Ethmoiditis, chronic suppurative {ab) .. 

4 

10 

1916 

723 

Ethyl alcohol, caffeine, and nicotine on the be¬ 
havior of rats in a maze {ab) _ 

6 

16 

1922 

1063 

Ethyl chloride as a general anesthetic.. 

4 

3 

1909 

344 

Ethyl chloride, chloroform, and ether for anesthesia, 
mixture of (ab) ..... 

1 

15 

1921 

218 

Ethvl chloride inhaler for general anesthesia. 

4 

5 

1911 

469 

Ethvlene anesthesia (nc).. 

2 

25 

1927 

i 408 

Ethvlene for general anesthesia... 

4 

20 

1924 

1 429 

Ethvlene-oxvgen anesthesia (nc).... 

2 

26 

1928 

397 

Eustachian tube, relations of obstruction of, to 
local and systemic conditions and to prognosis 
regarding restoration of hearing {ab) ... 

2 

11 

1917 

267 

Evaluation of methods in public health education.. 

6 

19 

1923 

857 

Examination of candidates for aviation training,... 

i 3 

26 

1928 

502 

Examination questions, answering (nc).... 

1 3 

25 

1927 

673 
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Excision and suture in the treatment of dense, 

close urethral strictures (ob).... 3 .7 1913 441 

Exophthalmic goiter, treatment and prognosis of 

(ab) __-. 2 6 1911 208 

Expecting the paper work_ 5 22 1925 598 

Experience with the blood sedimentation test_ 3 26 1928 607 

Experimental study (ab) __— 4 7 1913 612 

Exploration of Mount Everest (nc)_ 3 15 1921 670 

Explosion hazards, storage batteries in submarines. 1 21 1924 137 

Explosion of a 6-pounder projectile while held in the 

hand. 2 11 1917 224 

Extraction of teeth, ruthless, protest against the_ 4 22 1925 440 

Extracts from foreign press (ob)_ 3 12 1918 515 

Extracts or abstracts for publication.. 1 3 1909 41 

Extragenital chancre.. 2 24 1926 313 

Extrasystoles, significance of (nc)_ 5 22 1925 610 

Extremities, crushed, treatment of (ob)- 4 14 1920 656 

Eyesight and airplane landing (nc)_ 2 21 1924 219 

Eye and the internist (nc)_ 4 24 1926 926 

Eye clinic, Indian (ob)_ 3 6 1912 442 

Eye, deleterious effect of salvarsan on the (ob)_ 1 8 1914 160 

Eye disease due to syphilis and trypanosoiniasis 

among Negroes of Africa (ob)_ 1 16 1922 111 

Eye diseases and **^6'' (ob)_ 4 6 1911 639 

Eye, effect of salvarsan on (ob)___ 1 8 1914 161 

2 8 1914 330 

Eye, enucleation of, under local anesthesia (ob).... 2 9 1915 332 

Eye examination a factor in reduction of industrial 

accidents_ 1 26 1928 69 

Eye in locomotor ataxia (ob).. 1 9 1916 163 

Eye, moving picture and the (ob)_ 4 8 1914 710 

Eyesight, preservation of (nc)_ 3 15 1921 668 

Eye, prevention of injuries to (ob)_ 4 15 1921 897 

Eye, removal of foreign bodies from_ 1 17 1922 99 

Eye test for hypersensitiveness to serum (nc)_ 3 26 1927 684 

Eye-testing case_ 4 11 1917 533 

Eyeball, enucleation of, Siegrist’s method of local 

anesthesia (ob)_ 2 9 1916 332 

Eyeball, removal of (ob)_ 1 6 1912 146 

Eyeglasses, misting (ob)__ 4 8 1914 709 

Eyes, trauma as an important factor in diseases of 

the (ob).-.-. 3 8 1914 513 

Eyestrain and ocular discomfort from faulty illumi¬ 
nation (ob)_ 4 9 1916 703 

Face and jaws, gunshot wounds of (ob)_ 1 12 1918 90 

Facial and jaw injuries_ 1 14 1920 17 

Facial injuries, early treatment of_ 3 24 1926 508 

Faculty of Medicine, expansion of, in Paris (nc).... 1 14 1920 159 

Far Eastern Association of Tropical Medicine (nc). 4 16 1922 744 

Fascial transplants (ob)_ 1 13 1919 131 

Fasciolopsis, or Kwan’s fluke and the presence of 

spines in (ab)_ 4 5 1911 532 

Fat, human, surgical use of (ob)_ 4 12 1918 754 

Fat-soluble vitamine (ob)_ 4 16 1921 889 

(ob). 3 16 1922 539 

Fatigue and exhaustion in the flreroom__ 1 5 1911 57 

Fatigue, physical tests of (nc)_ 4 19 1923 445 

Fats and lipoids in blood after hemorrhage (ob)- 1 16 1922 104 

Fauchard, Pierre (nc)_ 1 19 1923 66 

Fear and worry_ 3 19 1923 257 

Febrile, acute, and probably infectious disease of 

unknown origin (ob)._ 1 5 1911 74 

Febrile splenomegaly, a case of tropicaL.. 1 1 1907 22 

Fecal bacteria, quantitative determination of (ob)..I 3 6 1912 433 
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¥* 6068 , clinical test for soluble protein in the (ofr)— 

4 

4 

1910 

644 

Feces, detection of amylolytic ferments in (oft)- 

4 

5 

1911 

636 

Feces, isolation of typhoid bacilli from (a&)_ 

2 

8 

1914 

320 

Feces, method to demonstrate and estimate the 
digestive ferments in (oft)_ 

3 

5 

1911 

399 

Feces, occult blood in (o6)_ 

1 

16 

1922 

105 

Feces, presence of tubercle bacilli in ( 06 )_ 

1 

8 

1914 

157 

Feeble-minded applicant for enlistment, detection 
of—value of the Binet Simon scale as a diagnos¬ 
tic aid___ 

3 

7 

1913 

346 

Feeble-minded from a military standpoint_ 

2 

8 

1914 

247 

Feebly inhibited (a6)-___ 

1 

10 

1916 

131 

Fehling’s method for sugar estimation (oft)_ 

4 

5 

1911 

634 

Female medical matriculates (nc).... 

2 

14 

1920 

286 

Femoral shaft, transverse fracture of ( 06 )_ 

1 

6 

1912 

107 

Femur, fractured, treatment of, by means of a 
Steinmann nail_ 

2 

10 

1916 

320 

Femur, fractures of ( 06 )___— 

1 

11 

1917 

78 

2 

18 

1923 

233 

Fencing as a sport from hygienic and ethical points 
of view (ab) _ 

1 

3 

1909 

100 

Fencing tournament, German (ab) __ 

2 

4 

1910 

260 

Fever at Pichilinque Bav, Mexico_ 

2 

4 

1910 

194 

Fever caused by the bite of the sand fly (od)_ 

2 

5 

1911 

211 

Fever, experimental study of (ab) _ 

4 

10 

1916 

721 

Fever, six-day, a case erf_ 

3 

7 

1913 

412 

Fever, three-day_ 

4 

12 

1918 

800 

Fibula and tibia, fractures of, tongs in the treat¬ 
ment of_ 

4 

26 

1928 

911 

Fibula, dislocation of the head of the_ 

3 

24 

1926 

677 

Fibula, removal of entire_ 

2 

6 

1912 

236 

Field hospital at Vera Cruz_ 

1 

9 

1916 

177 

Field sanitary measures, functions of the naval 
medical personnel serving in the field, with 
special reference to_ 

6 

19 

1923 

735 

Field service instruction for dental officers of the 
Navv_ 

1 

19 

1923 

51 

Filaria immitis in man (ab) __ 

2 

3 

1909 

179 

Filaria in the Philippine Idands (ab) __ 

4 

3 

1909 

415 

Filaria loa infection (ab) ... 

5 

16 

1922 

906 

Filarial disease, salvarsan in_ 

2 

6 

1911 

194 

Filariasis_____ 

4 

17 

1922 

651 


1 

26 

1927 

111 

Filariasis and elephantiasis in southern Luzon (ab). 

2 

3 

1909 

175 

Filariasis Bancrofti, renal pathology in_ 

1 

22 

1926 

1 

Filariasis in the Western Pacific (nc)__ 

5 

17 

1922 

838 

Filariasis, Kondoleon operation and.__ 

6 

20 

1924 

716 

Filariasis of the spermatic cord (ob).._ 

1 

4 

1910 

90 

Filariasis, salvarsan in_ 

1 

6 

1912 

84 

Filariasis, surgical aspects of__ 

3 

4 

1910 

318 

File and record system__ 

1 

16 

1921 

47 

Finger prints, improvement in the method of tak¬ 
ing---- 

2 

6 

1911 

164 

Finger prints, suggestions on taking_ 

1 

4 

1910 

17 

Finsen Institute___ 

1 

6 

1912 

167 

Firemen’s cramp, prevention of (nc) _ 

3 

24 

1926 

600 

Fireproofing of fabrics (nc) .... 

3 

16 

1921 

670 

First-aid dressings on battleships_ 

3 

10 

1916 

496 

First aid in the Navy____ 

1 

7 

1913 

127 

First-aid stations and transportation of the wound¬ 
ed in naval battle___ 

3 

9 

1916 

454 

First-aid work with Royal Naval Division (ab) _ 

1 

16 

1922 

89 

2 

16 

1922 

310 
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Fish, chemical composition and nutritive value of, 
subjected to prolonged periods of cold storage (ab) 

3 

9 

1915 

521 

Fish, fresh-water, as consumers of mosquitoes_ 

1 

17 

1922 

170 

Fish poisoning in the Virgin Islands.. 

2 

17 

1922 

193 

Fish poisons (nc)_ 

4 

20 

1924 

466 

Fish, use of as food in France (nc).... 

3 

15 

1921 

671 

Fish, use of, for control of mosquitoes in northern 
fresh waters of the United States__ 

4 

17 

1922 

726 

Fistula, median cervical__ 

2 

1 

1907 

92 

Flagellates; preliminary note... 

1 

1 

1907 

14 

Flanders, wounds observed during the three weeks’ 
fighting in (ab)... 

2 

9 

1915 

311 

Flat feet___ 

4 

18 

1923 

466 

Flat feet, treatment of_ _ 

1 

13 

1919 

46 

Flatfoot_____ 

1 

7 

1913 

102 


1 

13 

1919 

43 

Flatfoot and its measurements. 

4 

10 

1916 

634 

Flatfoot and its relation to the Navy_ 

4 

5 

1911 

451 

Flatfoot in the Navy__ 

3 

14 

1920 

359 

Flatfoot ladder_____ 

2 

14 

1920 

240 

Flatfoot, scale for measuring_ 

1 

13 

1919 

82 

Flat worms, method for the preparation of_ 

3 

3 

1909 

267 

Fleet hospital ship, plan for___ 

3 

8 

1914 

442 

Flies and putrefactions, prevention of nuisances 
from (ab)__ 

2 

12 

1918 

286 

Flies and their eradication___ 

3 

25 

1927 

528 

Flies as a disease carrier (ab)__ 

4 

3 

1909 

424 

Flies, biting, study on, with special reference to the 
genus glossina (ab)____ 

4 

2 

1908 

81 

Flies, dispersion of, by flight (nc)_ 

4 

16 

1922 

739 

Flies in camp, practical means of reducing the 
multiplication of (ab)_ 

4 

8 

1914 

701 

Flight accelerations and equilibrium__ 

4 

24 

1926 

874 

Flight personnel. Form F card_ 

1 

24 

1926 

170 

Flight surgeon, activities of (nc)_ -- 

2 

18 

1923 

255 

Flocculation versus Wassermann tests in the sero¬ 
logic study of syphilis (nc) —.. 


26 

1928 

154 

Flowering plants, old-time uses of (nc)-- 

5 

19 

1923 

687 

Fluidglycerates, pharmaceutical, and physiological 
aspects (ab)--- 

2 

3 

1909 

150 

Fluke diseases, treatment of (ab)-- 

1 

16 

1922 

97 

Fluoroscope and illuminating box--- 

1 

10 

> 1916 

101 

Fluoroscopic study of the chest with special refer¬ 
ence to systematic routine operative technique— 

4 

21 

1924 

484 

Fly-borne enteric fever (ab).... 

1 

4 

1910 

100 

Fly campaign (ab) ---- -- 

3 

10 

1916 

542 

Fly larvflB, destruction of (ab)- 

2 

10 

1916 

368 

Fly larvflB, destruction of, in horse manure (ab)- 

4 

8 

1914 

699 

Flying accidents, personal factor in (nc)- 

1 

i 26 

1928 

149 

Flying, physical examination for, with sp>ecial refer¬ 
ence to the eyes_ 

4 

i 

, 26 

1928 

861 

Flytrap...- ... 

1 

1 13 

1919 

80 

Focal infection, a case of--- 

4 

1 22 

1925 

452 

Food and dietetics, what nurses need to know about. 

5 

' 16 

1922 

919 

Food in its epidemiological aspects, food poisoning.. 

1 

21 

1924 

105 

Food in war time (ab)- - 

3 

12 

1918 

489 

Food poisoning_ _ --- 

5 

20 

1924 

672 

Food poisoning and remarks on ^ application of 
logic to the preparation of epidemiological reports. 

4 

21 

1924 

579 

Food poisoning at marine barracks, navy yard, 
Philadelphia, Pa____ 

1 

25 

1927 

I 203 

Food poisoning at naval hospital. New York- 

3 

< 24 

1926 

1 682 
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Food poiBoning at United States naval station, 

Guantanamo Bay, Cuba... 

Food poisoning at United States naval station, 
Olongapo, P. I., attributed to canned Vienna 

sausage_____ 

Food poisoning, at United States submarine base, 

Coco Solo, Canal Zone.... 

Food poisoning at United States submarine base, 

Pearl Harbor, attributed to potato salad. 

Food poisoning attributed to boiled ham.... 

Food poisoning attributed to cold meat.. 

Food poisoning attributed to eating freshly caught 

fish—Yellow Jacks... 

Food poisoning attributed to frozen liver... 

Food poisoning attributed to liverwurst.... 

Food poisoning caused by boiled smoked tongue_ 

Food poisoning caused by canned shrimp_ 

Food poisoning caused by cheese_ 

Food jK)isoning caused by chicken salad on the 

U. ». S. Richmond_ 

Food poisoning caused by contaminated fish.. 

Food p>oisoning caused by corned-beef hash at the 
United States destroyer base, San Diego, Calif... 
Food poisoning caused by fried oysters contami¬ 
nated with paratyphoid B. baciUus.. 

Food poisoning caused by lobsters___ 

Food poisoning caused by mushrooms of a poison¬ 
ous species_ 

Food poisoning caused by smoked tongue con¬ 
taminated with bacillus of the meat-poisoning 

group_______ 

Food poisoning due to contamination of cream 

filler in a bakery___ 

Food poisoning following a barbecue_ 

Food poisoning, fried oysters suspected_ 

Food poisoning in connection with preparation of 

hash__ 

Food poisoning in the receiving ship. New York_ 

Fo<^ poisoning, isolated case of, occurring at the 
United States naval station. Pearl Harbor, 

Hawaii....... 

Food poisoning, lack of knowledge regarding_ 

Food poisoning, lobster su^ected_ 

Pood poisoning on the U. S. S. Cincinnati.. 

Food poisoning on the U. S. S. Colorado attributed 

to hash___ 

Food poisoning on the U. S. S. Concord_ 

Food poisoning on the U. S. S. Idaho_ 

Food poisoning on the U. S. S. Maryland_ 

Pood poisoning on the U. S. S. Montcalm_ 

Food p>oisoning on the U. S. S. New York_ 

Food poisoning on the U. S. S. Trenton attributed 

to chicken salad.... 

Pood poisoning, outbreak of, on board the U. S. S. 

Milwaukee___ 

Food poisoning with unusual symptoms_ 

Food ration of the Italian Navy (ab).. 

Food requirements for sustenance and work (ab)_ 

Food requirements of naval aviation personnel 
undertaking exploration of area about the North 
Pole...-__ 


Number 

Volume 

Year 

Page 

} « 

22 

1925 

/ 721 
\ 729 

3 

26 

1928 

770 

6 

21 

1924 

896 

2 

24 

1925 

440 

1 

24 

1926 

159 

2 

24 

1926 

441 

3-4 

23 

1925 

316 

1 

24 

1926 

155 

1 

26 

1928 

195 

2 

25 

1927 

484 

1 

21 

1924 

128 

2 

25 

1927 

486 

2 

25 

1927 

477 

1 

26 

1928 

197 

2 

25 

1927 

489 

2 

25 

1927 

475 

2 

21 

1924 

243 

4 

24 

1926 

996 

2 

23 

1925 

171 

1 

23 

1925 

84 

1 

25 

1927 

198 

5 

21 

1924 

723 

1 

22 

1925 

101 

5 

22 

1925 

627 

4 

26 

1928 

1037 

1 

21 

1924 

129 

5 

21 

1924 

722 

3 

24 

1926 

680 

3 

26 

1928 

768 

1 

25 

1927 

193 

2 

19 

1923 

229 

2 

21 

1924 

235 

6 

21 

1924 

895 

5 

21 

1924 

723 

6 

21 

1924 

891 

4 

26 

1928 

1033 

4 

26 

1928 

1035 

1 

24 

1926 

160 

' 4 

11 

1917 

560 

i 3 

5 

1911 

377 

2. 

23 

1925 

159 
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Vdhime 

Year 

Pac* 

1 

Food wasted by men eating in hospital wards and 
in a general mess, data used in estimating the 
amount of_ 

3 

25 

1927 

762 

Food value of various fats (ah) _J_ 

1 

16 

1922 

106 

Foods, improved sanitary quality of, as observed in 
Detroit__ 

5 

20 

1924 

673 

Foot, structure and functions of (a6)- __ 

4 

6 

1912 

608 

Foot, supernumerary bones of (ah) _ 

3 

11 

1917 

404 

Foot, weak.. _ __ 

3 

7 

1913 

321 

3 

22 

1925 

339 

Football: Is it a factor for good or for evil?_ 

2 

5 

1911 

231 

Football squad, training and care of, United States 
Naval Academv, Annapolis, Md_ 

4 

16 

1921 

770 

Foreign bodies in the air and food passages (ah) _ 

4 

15 

1921 

893 

Foreign bodies of dental origin in the air and food 
passages_ _ 

1 

10 

1923 

14 

Foreign bodv in the head___ 

2 

14 

1920 

254 

Form F card__ _ 

4 

11 

1917 

590 

Form F card and Form F (smooth), preparation of__ 

1 

26 

1928 

209 

Form F card, facts to be noted on back of_ 

3-4 

23 

1925 

322 

Form F card in cases of injury or poisoning_... 

3 

21 

1924 

469 

Form F card, notes on the correct preparaUon of.. 
Form F card, revised, 1923.... 

3 

26 

1928 

777 

4 

19 

1923 

643 

Form F cards, statistical practice and preparation of 

3 

24 

1926 

693 

Form K, Dental, revision of (nc)_ 

1 

17 

1922 

117 

Form X card_ _ 

2 

16 

1922 

283 

Formaldehyde, ammonia, and hexamethylena- 
mine, excretion of (ab) _ _ 

3 

6 

1912 

440 

Formaldehyde and potass. })ermanganate, disinfec¬ 
tion of dwellings (ab) __ 

1 

4 

1910 

95 

Formaldehyde, disinfection with, without the em¬ 
ployment of any apparatuses (ab) __ 

1 

4 

1910 

100 

Formaldehyde fumigation (ab) _ 

1 

11 

1917 

89 

Formaldehyde, method for determining (ab)_ 

2 

6 

1912 

290 

Formaldehyde poisoning (nc) _ 

4 

15 

1921 

918 

Formalin as a disinfectant (afe)___ 

3 

2 

1908 

118 

Fourth Provisional Regiment, United States Ma¬ 
rines, Camp Thomas, North Island, San Diego, 
Calif___ 

4 1 

6 

j 

1912 1 

623 

Fracture about elbow joint, unusual result in_ 

1 

24 

1926 

99 

Fracture and amputated stumps, unusual cause for 
failure to heal_ 

2 

21 

1924 

201 

Fracture case at sea, handling of_ 

2 

12 

1918 

257 

Fracture of atlas and axis with forward dislocation 
of the occiput on the spinal column. 

2 

2 

1908 

12 

Fracture of the base of the skull__ 

3 

4 

1910 

383 

Fracture of the femoral shaft (ab) _ 

2 

10 

1916 

363 

Fracture of the skull___ 

4 

3 

1909 

378 

(nc)---- 

4 

25 

1927 

947 

Fracture of the skull and gunshot wound of lung... 

4 

3 

1909 

381 

Fracture of the skull with hemorrhage from longi¬ 
tudinal sinus_ _ --- 

1 

7 

1913 

; 121 

Fracture, operative treatment of, bad results after 
(ab) _ .. _ _ 

1 

10 

1916 

i 140 

Fracture, treatment of (ab) _ _ 

1 

3 

1909 

54 

Fracture, treatment of, a lost art (afe)-- 

2 

10 

1916 

1 356 

Fracture, unusual_ _ .. _ 

2 

5 

1911 

1 181 

Fractured mandibles, treatment of..__ 

1 

10 

1916 

! 70 

Fractured ribs, dressing for (nc) ___ 

6 

23 

1925 

513 

Fractures .. _ 

1 

26 

1928 

16 

Fractures, bone, end results of (ab) __ 

1 

10 

1916 

: 142 

Fractures, complicated, treatment of (ab) __ 

2 

10 

1916 

i 358 

Fractures, compound, due to shell fragments or 
machine-gun bullets...... 

1 

1 1 

15 

1921 

1 191 
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Fractures, immediate operation of (a6).. 

1 

9 

1915 

145 

Fractures, modern treatment of (a6)_ 

1 

5 

1911 

81 

Fractures, multiple, of bones of the face_ 

3 

24 

1926 

580 

Fractures of the elbow, tourniquet splint for_ 

2 

26 

1928 

358 

Fractures of the femoral shaft (ab) _ 

1 

3 

1909 

55 

Fractures of the head and neck of the radius (oft) _ . 

1 

16 

1922 

323 

Fractures of the head of the radius_ 

Fractures of the humerus, treatment of, by sus- 

1 

23 

1925 

32 

pension and traction (ab) _ 

2 

16 

1922 

322 

Fractures of the leg, diagnosis and treatment of.... 

3 

19 

1923 

321 

Fractures of the long bones_ 

1 

7 

1913 

129 

Fractures of the long bones, glue cast for_ 

1 

15 

1921 

79 

Fractures of the radial shaft Jab) _ 

Fractures of the thigh, treatment of, by the Gas- 

1 

4 

1910 

107 

sette apparatus..... 

Fractures of the tibia and fibula, tongs In the treat- 

1 

12 

1918 

3 

ment of_ 

4 

26 

1628 

911 

Fractures, open treatment of (ab) __ 

Fractures, operative fixation as a cause of delay in 

4 

14 

1920 

655 

union of {ab) ...... 

3 

7 

1913 

442 

Fractures, review of literature of (ab) _ 

Fractures, shaft, artificial periosteum for fixation 

1 

10 

1916 

145 

of (ab) _ 

2 

10 

1016 

364 

Fractures, treatment of_ 

Fractures, treatment of by mobilization and mas- 

2 

18 

1923 

232 

sage {ab) ___ 

1 

3 

1909 

56 

Fractures, treatment of delayed union of. 

Fractures, ununited, treated bv long-axial drilling 

3 

1 

1907 

178 

of the fractured bone ends (a6)_ 

3 

9 

1915 

481 

Frambesia {ab) _ 

3 

2 

1908 

114 

Frambesia, prevalence of, in Guam__ 

4 

6 

1912 

549 

Frambesia, salvarsan in_ 

1 

6 

1912 

82 

Frambesia, treatment of, with salvarsan.. 

2 

7 

1913 

220 

Free hospital service in Oklahoma Citv (nc)_ 

French Hospital at Chungking, China.. 

1 

14 

1920 

159 

3 

10 

1916 

583 

Frontal bone, depressed fracture of__ 

4 

13 

1919 

800 

Frostbite, prevention of {ab) ___ 

Fuel, economy in use of, for providing heat, light. 

1 

10 

1916 

140 

and fresh water on board ship_ 

3 

22 

1925 

377 

Fuel, parsimonious economy in the use of.. 

4 

22 

1925 

499 

Fuel, total requirement in health__ 

2 

25 

1927 

431 

Fumigation, culicidal {ab). ____ 

Fumigation, freeing vessels from poisonous gas 

3 

2 

1908 

116 

after (nc) ___ 

4 

19 

1923 

440 

Fumigation of ships by hydrocyanic acid (nc)_ 

Fumigation of the U. S. S. Tennessee by the cyanid 

3 

19 

1923 

349 

method_ _ _ 

2 

10 

1916 

296 

Fumigation of vessels at Hamburg_ 

Fumigation of vessels for the destruction of rats 

4 

3 

1909 

368 

(ab) __ __ 

1 

8 

1914 

147 

Fumigation, ship {nc)... ... 

1 

18 

1923 

109 

3 

18 

1923 

393 

Fumigation with formaldehyde (ab) _ 

6 

16 

1922 

1065 

Fumigation with hydrogen evanid (nc)... 

6 

18 

1923 

734 

Functional and organic lesions_ _ _ 

4 

12 1 

1918 

697 

Functional tests, preparation of patients for_ 

Functions and organization of Medical Corps serv¬ 

3 

26 

1928 

586 

ing with the Marine Corps in the field_ 

1 

17 

1922 

59 

2 

17 

1922 

220 

1 

3 

17 

1922 

394 


4 

17 ; 

1922 

578 


5 

17 

1922 

771 

1 

5711-28--20 

1 

18 ' 

1923 

31 
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Functions of naval medical personnel serving in 
the field, with special reference to field sanitary 

measures_ 

Funerals, reform of___ 

Fungi of frozen meat (nc)___ 

Furuncles and carbuncles, surgical aspects of (afe)_ 

Furunculosis of the external auditory canal (ab) _ 

Gall bladder and appendix, referred symptoms in 

diseases of (ab) ___ 

Gall bladder and bile ducts, operations on (ab) _ 

Gall bladder, bacteriology of (ab) .. 

Gall-bladder disease, etiology of_ 

Gall-bladder dressing__ 

Gall bladder, incision for approach in g‘*(a6)_ 

Gall bladder, observations on the physiology of_ 

Gall-bladder surgery___ 

Gallery at Wellcome Historical Medical Museum 

illustrating history of chemistry (nc) _ 

Gall stone disease, pathological possibilities of 

neglected (ab) ___ 

Gallstones, origin of___ 

Gallstones, prodromal s 3 'mptoms (ab)_ 

Gangosa___ 

(ab).__*.. 

Gangosa a form of syphilis.___ 

Gangosa and allied diseases in Guam_ 

Gangosa and its relation to papulocircinate vaws 

(ab)____‘_ 

Gangosa, case of___ 

Gangosa, case resembling, in which Treponema 

perienuis was present_ 

Gangosa, case resembling, in which a treponema 

was found_____ 

Gangosa, etiology of___ 

Gangosa in a white man_ 

Gangosa in Guam, study of the etiology of_ 

Gangosa in Haiti___ 

Gangrene, gas_____ 

Gangrene, pulp, specific treatment of_ 

Garbage bin for use on naval transports_ 

Garbage cans, device for keeping in place (ab) _ 

Garbage, disposal of___ 

Garbage, municipal disposal of (nc)_ 

Garbage receptacles (ab) _ 

Gartner bacillus, epidemic due to a probable infec¬ 
tion by (ab) _ 

Gas asphyxiation (ab) _ 

Gas bacillus, diarrhea caused by (ab) __ 

Gas gangrene (ab) __ 

Gas mask for head and chest injury cases_ 

Gas poisoning following powder explosions_ 

Gas poisoning in w'arfare_ 

Gas warfare: adoption, methods of use, protection 

of troops_ 

Gas warfare: effects of poisonous gases—early and 

late__ 

Gas warfare: treatment of gas casualties—early 

and late___ 

Gas warfare in the air (nc)_j 

Gas warfare, medical aspects of_I 

Gaseous disinfection of equipment in the ficicl (ab) J 
Gases, explosion, and their effects on man (a6)_‘ 


Number 

Volume 

Year 

Page 

6 

19 

1923 

735 

3 

13 

1919 

515 

6 

19 

1923 

828 

1 

8 

1914 

138 

2 

8 

1914 

331 

3 

14 

1920 

416 

5 

16 

1922 

899 

2 

5 

1911 

244 

6 

18 

1923 

714 

1 

4 

1910 

40 

2 

9 

1915 

310 

1 

22 

1925 

19 

1 

26 

1928 

55 

1 

17 

1922 

117 

4 

13 

1919 

811 

6 

18 

1923 

717 

3 

9 

1915 

472 

2 

7 

1913 

188 

4 

10 

1916 

667 

6 

16 

1922 

1069 

4 

5 

1911 

430 

1 

2 

1908 

1 

2 

16 

1922 

32S 

2 

5 

1911 

17S 

1 

6 

1912 

76 

4 

5 

1911 

481 

2 

6 

1912 

190 

2 

' 1 

1907 

96 

3 

s 

1914 1 

I 381 

2 , 

3 

1909 I 

1 141 

2: 


1920 

1 257 

3 j 

17 

1922 

1 498 

2 

12 

1918 

1 256 

1 ! 

! 7 

1913 

139 

3 

1 19 

1923 

' 383 

4 

1 15 

1921 

1 906 

4 1 

5 

1911 

521 

1 

: 6 

1912 

116 

3 

11 

1917 

388 

1 

5 

1911 

100 


11 

1917 

1 95 

2 ' 

20 

1924 

1 200 

3 

22 

1925 1 

i 259 

4 

15 

1921 

* 775 

1 

17 

1922 

; 47 

2 

17 

: 1922 

230 

3 

17 

1 1922 

408 

3 

20 

1924 

341 

4 

16 j 

1922 

641 

2 

7 i 

1913 

277 

4 

4 

1910 

558 
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Gases from automobile engines, dangers to health 





in (ab) _ 

1 

6 

1912 

114 

Gases in arterial blood (ab) _i 

Gases, poison, pathological effects of, in use bv 

3 

15 

1921 

638 

Germany___I 

2 

12 

1918 

173 

Gases, smoke, on shipboard (nc)_ 

3 

24 

1926 

604 

Gases, warfare, residual effects of (nc)... 

3 

24 

1926 

602 

Gasoline poisoning_ 

Gasoline vapors, anesthetic and convulsant effects 

4 

10 

1916 

681 

of (ab) __ 

1 

16 

1922 

105 

Gassing accidents from the fumes of explosives (o&). 

3 

10 

1916 

519 

Gastric acidity and its clinical advantages (ab) _ 

Gastric and duodenal ulcer, diagnosis of, by means 

1 

6 

1912 

137 

of the X ray.... 

Gastric contents, determination of the total volume 

3 

9 

1915 

410 

of (ab) .. 

2 

6 

1912 

290 

Gastric mucous membrane ( 06 )_ 

Gastric ulcer and gastric carcinoma, pathological 

1 

3 

1909 

77 

relationships of (ab) __ 

Gastric ulcer, treatment of, by immediate feed- 

2 

4 

1910 

240 

ing (ab) ...... 

3 

3 

1909 

313 

Gastrodiscus hominis in the Philippines (ab) . 

4 

4 

1910 

552 

Gastroenteritis caused bv B. Paratyphosus B (ab) _. 

4 

5 

1911 

528 

Gastroenterostomy and after (ab) ___ _ 

3 

2 

1908 

85 

Gastroenterostomy, gastric changes following_ 

2 

9 

1915 

275 

Gauze, conservation of_ 

6 

16 

1922 

880 

Gauze pack, inconsistencies of (a6)_.. 

4 

2 

1908 

71 

Gendarmerie D'Haiti, health conditions in_ 

4 

26 

1928 

889 

General inspection in the Northern Squadron (ab) _ 

3 

4 

1910 

429 

General policies of the Naval Reserve_ 

2 

25 

1927 

375 

Genitalia, male, flora of (a6)_ 

4 

12 

1918 

762 

Genitourinary diseases (ab) __I 

2 

5 ' 

1911 

216 

Genitourinary diseases at Chelsea_1 

Genitourinary service, United States naval hospital, 

3 

9 

1915 

535 

Chelsea, Mass_ __ _ _ 

2 

17 

1922 

293 

Genitourinary tract, diseases of, and the rectum_ 

1 

22 

1925 

32 

German hospital ship during the World War (nc)_ 

5 

20 

1 1924 

597 

Germicide, a new (nc) - - ___' 

2 

26 

1928 

386 

Gingivae, carbol-fuchsin stain in diseases of_ 

Gingivitis, acute, associated with fusiform bacilli ' 

1 

18 

1923 

81 

and spiral forms_ 

1 

26 

1928 

40 

Gingivitis, acute ulcerative, treatment of_ 

5 

16 

1922 

883 

Gingivitis, tropical duty as predisposing to_1 

1 

19 

1923 

31 

Glanders in man____ 

1 

20 

1924 

41 

Glands, correlation of with internal secretions (ab)^.\ 

1 

3 

1909 

59 

Glandular fever with inguinal adenopathv_ 

2 

25 ' 

1927 

358 

Glandular therapy and body growth_J___ 

4 

18 

1923 

417 

Glaucoma, etiology and diagnosis of (ab) _' 

1 

15 

1921 

227 

Glaucoma, operation for (ab) ___ 

3 

6 1 

1912 

441 

Glaucoma simplex, treatment of (ab) .. 

Glosniva morsiians as carrier of sleeping sickness on 

1 1 

i 

10 

1916 

172 

Lake Victoria (ab) __ _ 

3 

7 

1913 

457 

Glucemia and glucosuria (ab) _ 

1 

16 

1922 

107 

Glucose, rectal absorption of (ab) __ 

2 

15 

1921 

419 

Glue cast for fractures of long bones. . _ 

1 

15 

1921 

79 

Glycosuria of malarial origin (ah) __... 

5 

16 

1922 

904 

Glvcosuria, renal (ab) __ _ 

2 : 

11 

1917 

236 

Goggles, aviation: their effect on vision. .. _ 

3 

26 

1928 

572 

Goiter... . 

3 , 

21 

1924 

294 


4 1 

25 

1927 

837 

Goiter, endemic, etiology of (ab) _ 

3 ! 

3 

1909 

286 

Goiter, iodin prophylaxis of____ 

Goiter, operative procedures for different kinds of 

2 1 

22 

1925 

148 

(a6)--...-. 

5 1 

16 

1922 

900 
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Goiter, prevention of (nc)_ 

3 

i 

i 

1920 

446 

Goiter survey in Utah (nc) _ 

2 

26 

1928 

391 

Goiters (ab) ___ 

6 

16 

1922 

890 

Gold ball implantation after removal of the eyeball— 

1 

23 

1925 

40 

Golf, proper attitude for (nc) _ 

6 

18 

1923 

722 

Gonococcic arthritis, chronic, complement fixation 
test in the differential diagnosis of (oft)_ 

1 

7 

1913 

148 

GonococcuS: cultivation of (ab) ___ 

4 

15 

1921 

885 

Gonococcus infection (ab) _ 

2 

13 

1919 

332 

Gonococcus infection by vaccines, treatment of (ab ). 

1 

4 

1910 

80 

Gonococcus infection, mercurochrome intrave¬ 
nously administered in... 

6 

22 

1925 

677 

Gonococcus infection of conjunctiva attributed to 
infection bv a contaminated towel_ 

1 

24 

1926 

169 

Gonococcus infection of conjunctiva resulting in 
loss of one eve___ 

5 

21 

1924 

721 

Gonococcus infection of conjunctiva traceable to 
indirect contact with a case of gonorrhea_ 

2 

21 

, 1924 

249 

Gonococcus infection of eye attributed to wash 
bucket used in common with other men,«. 

3 

21 

1924 

462 

Gonococcus infection treated with mercurochrome- 
220 soluble together with sugar and foreign pro¬ 
tein. _ __ _ 

3 

25 

1927 

621 

Gonococcus, method for the cultivation of_ 

1 

7 

1913 

99 

Gonorrhea (nc) _ 

2 

17 

1922 

300 

Gonorrhea, acriflavine in the treatment of_ 

4 

13 


859 

Gonorrhea, chronic, posterior urethra and bladder 
in_ _ 

2 

9 

1919 j 
1915 1 

265 

Gonorrhea, disciplinary action when acquired with¬ 
out record of prophylaxis__ 

2 

19 

1923 

237 

Gonorrheal endocarditis____ __ 

3 

18 

1923 

362 

Gonorrhea, present status of treatment of_ . 

3 

19 

1923 

300 

Gonorrhea, standard of cure in (ab) _ 

3 

16 

1922 

514 

Gonorrhea, symposium on the treatment of (nc) _ 

1 

18 

1923 

110 

Gonorrhea, tests by which physician may deter¬ 
mine when a patient is cured (ab) _ 

i 

3 ! 

8 

1 

1914 

1 

508 

Gonorrhea, treatment of with heated bougies (ab) . 
Gonorrhea, Wright^s solution in conjunction with 
argyrol in treatment of-_.. 

3 1 

7 

1913 

422 

2 

11 

1917 

179 

Gonorrheal arthritis, Bier’s method of treatment in. 
Gonorrheal conjunctivitis in the adult, treatment 
of (ab) ...... 

1 

6 

1911 

12 

2 

6 

1912 

292 

Gonorrheal epididymitis, acute (a6)_ 

2 

3 

1909 

157 

Gonorrheal epididymitis. Bier’s hyperemic treat¬ 
ment in (a6)_. 

4 

6 

1912 

591 

Gonorrheal epididymitis, intravenous treatment of.j 

4 

21 

1924 

547 


3 

7 

1913 

409 

Gonorrheal infections, complement fixation test in 
the diagnosis of (a6)____ 

4 

8 

1914 

707 

Ck>norrheal ophthalmia attributed to use of a wash 
bucket in common with other men_ 

3 

22 

1925 

392 

Gonorrheal ophthalmia, colloidal manganese in i 

(ab) ..-.1 

4 

13 

1919 

822 

Gonorrheal ophthalmia probably contracted by | 
using another man’s towel__ 

3 

22 

' 1925 

392 

Gonorrheal ophthalmia, treatment of_ 

1 

26 

; 1928 

99 

Gonorrheal ophthalmia, treatment of, by injections 
of milk____ 

1 1 

22 

1925 1 

40 

Gonorrheal proctitis.____ 

2 I 

11 

' 1917 1 

228 

Gonorrheal urethritis and complications, mercuro- ' 
chrome-220 soluble, foreign protein and sugar in i 
the treatment of_ 

2 j 

24 

; 1926 

279 

Gonorrheal urethritis, mercurochrome-220 soluble, 1 
foreign protein, and sugar in acute_ 1 

2 I 

25 

: 1927 ! 

352 
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Ctood old U. S. A___ 

3 

18 

1923 

405 

Gorgas, Gen, William C. (nc)_ 

3 

17 

1922 

506 

€k)und6u with coexisting leontiasis, case of.... 

2 

4 

1910 

191 

Gout, etiology of (nc)_ 

2 

20 

1924 

221 

Government nursing service of the American 
Nurses’ Association_ 

5 

21 

1924 

683 

Graduate medical study in New York (nc)_ 

6 

23 

1925 

515 

Granuloma, ulcerating, of the pudendai a protozoal 
disease (a6)_ 

1 

6 

1911 

102 

Graphic aids in recording lesions in the lower 

genitourinary tract_ 

Graves’s disease (aft)_ 

4 

21 

1924 

536 

4 

4 

1910 

584 

Graves’s disease, treatment of, by corpus luteum 
(aft)_..._____..._ 

4 

12 

1918 

739 

Grease rack for automobiles.__ 

4 

25 

1927 

908 

Greatest benefit medical officers can confer upon 
the service (nc)___ 

2 

24 

1926 

855 

Great imitator (nc)___ 

5 

18 

1923 

628 

Great Lakes, Ill., activities in the U, S. Naval Hos¬ 
pital_ 

6 

21 

1924 

764 

Grippe, epidemic of on the U. 8. 8. Charleston_ 

Grove, Washington Berry_ 

1 

3 

1909 

109 

3 

13 

1919 

522 

Growth and naval military service (oft)_ 

Guaiacum test, value of, for blood stains (oft)_ 

1 

3 

1909 

97 

1 

8 

1914 

158 

Guam, reports on health and sanitation for the 
years 1907 and 1908_ 

3 

3 

1909 

321 

Guam, suggestions for officers ordered to_ 

3 

11 

1917 

419 

Guest, Middleton Semmes, 1869-1922_ 

1 

17 

1922 

105 

Guha (epidemic bronchial asthma, Guam)_ 

1 

2 

1908 

26 

Guha, pathological anatomy of_ 

3 

2 

1908 

19 

Guinea worm in domesticated animals (oft)_ 

3 

4 

1910 

415 

Gunnel, Francis M., 1827-1922_ 

3 

17 

1922 

481 

Gun-running operations in the Persian Gulf in 1909 
and 1910 (a6)_ 

1 

8 

1914 

146 

Gunshot injuries of the jaws (oft)_ 

1 

11 

1917 

76 

Gunshot injury of the knee joint_ 

Gunshot injury treated at Hankow, China (aft)_ 

1 

4 

1910 

49 

2 

• 8 

1914 

307 

Gunshot wound_ 

4 

6 

1912 

584 

Gunshot wound of elbow_ 

3 

5 

1911 

335 

Gunshot wounds (aft)_ 

3 

7 

1913 

437 

Gunshot wounds, multiple, from deflected bullets.. 
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Hospital ships, use of, in time of war_ 

Hospital standardization program of the American 
College of Surgeons_ 

4 

9 

1915 

565 

2 

16 

1922 

293 

Hospital standards_ 

4 

14 

1920 

629 

Hospital steward__ 

2 

10 

1916 

269 

Hospital units__ 

4 

25 

1927 

909 

Hospitalization of the veteran at Great Lakes_ 

1 

17 

1922 

107 

Human intestinal parasites in Guam_ 

1 

20 

1924 

137 

Human serum, complement in (o6)_ 

2 

6 

1912 

282 

Humerus, fracture of, bv muscular action_ 

4 

6 

1912 

585 

Humerus, irreducible dislocation of head of_ 

4 

5 

1911 

471 

Humidity and heat stroke (ab) __ 

4 

8 

1914 

702 

Humidity-regulating device on a modem battle¬ 
ship. _ I_T_ 

2 

8 

1914 

284 

Hurricane, first experience in__ 

2 

25 

1927 

382 

Hurricane thrill_ 

2 

25 

1927 

383 

Hutment type, standard__ 

2 

26 

1928 

323 

Huxlev, Thomas Henrv (1825-1895). 

1 

13 

1919 

61 

Hydatid disease, applications of the precipitin 
reaction in the diagnosis of (o6)_ 

3 

3 

1909 

300 

Hvdatid disease, recurrence in_ 

2 

16 

1922 

288 

Hvdatidiform mole_ 

! 4 

20 

1924 

460 

Hydrocarbons, chlorinated, absorption of, from the 
air bv animals and man (ab) __ 

i 4 

4 

1910 

566 

Hydrocephalus, acquired, case of_ 

1 2 

25 

1927 

361 

Hydrochloric acid, free, estimation of in gastric 
contents by a capillary method (ofe)_ 

2 

6 

1912 

289 

Hydrochloric acid in the gastric contents (ab)_ 

1 

4 

1910 

78 

Hydrochloric acid ingestion, effect of, upon com¬ 
position of urine in man (ab).. 

3 

16 

1922 

539 
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Hydrochloric acid vapors, absorption of, by ani¬ 
mals during prolonged experiments {ab) _ .. 

4 

4 

1910 

566 

Hvdrogen-ion concentration_ 

6 

16 

1922 

973 

Hydrogen peroxide, influence of, on hydrochloric 
acid secretion {ab) _ 

2 

4 ! 

1910 

234 

Hydrogen sulphide, toxic effect of_ 

4 

20 

1924 

519 

Hydronephrosis_____ 

4 

20 

1924 

431 


5 

20 

1924 , 

567 

Hydrotherapy of heart disease (ab) _ . 

3 

12 

1918 

481 

Hygiene-___ 

1 

2 

1908 

66 

Hygiene and Demography, International Congress 
of--- _ _____ 

4 

1 

1 

1 2 

1908 i 

104 

Hygiene exhibitions_ __ 

1 


1910 

61 

Hygiene, improvement of, of the city dweller (o6)- 

2 

1 4 

1910 ; 

25S 

Hygiene in the French Navy (a6)--... 

4 

4 

1910 

566 

Hygiene of submersibles (Part I)--.. 

4 

17 

1922 

589 

(Part II)__ 

5 

17 

1922 

7S5 

Hygiene of the personnel below decks.. 

2 

7 

1913 1 

236 

Hygiene of the swimming pool {ab) ... 

2 

5 

1911 

232 

Hygiene, workshop education in {ab) __ 

3 

10 

1916 

545 

Hygienic interpretation of recent changes in the 

field rations and their preparation (ab)_ 

Hygienic Laboratory of the Republic of Haiti_ 

1 

10 

1016 1 

149 

1 

18 

1923 

56 

Hygienic rules, with particular reference to vene¬ 
real prophylaxis, in the Austro-Hungarian Navy. 

2 

3 

1909 

144 

Hymenolepis nana {ab) _ 

1 

3 

1911 , 

103 

Hymenolepis nana infection_ 

3 

4 

1910 

384 

Hyperacidity and gastric and duodenal ulcer, 
administration of ox bile in the treatment of (ab). 

4 

7 

1913 i 

601 

Hypernephroma..... 

2 

10 

1916 

324 

Hypernephroma of right kidney__ 

2 

5 

1911 

169 

Hyperphoria._____ 

3 

26 

1928 

578 

Hypersusceptibility, varieties of__ 

1 

13 

1919 j 

98 

Hypertension (nc)__ 

3 

25 

1927 i 

661 

Hypertension, arterial___i 

5 

21 

1924 . 

637 

Hypertension, nephritic (ab)_ 

3 

7 

1913 1 

431 

Hyperthryoidism_____ 

3 

16 

1922 1 

454 


5 

18 

1923 1 

5^ 

Hyperthyroidism, diet in (ab)...! 

1 

16 

1922 i 

102 

H 3 rperthyroidism, surgical methods of treating (ob). 

2 

5 

1911 , 

215 

Hypertrophy of the prostate by injections of alien 

blood, treatment of (ab)... 

Hyphomycetes of Tinea imbricata, further re¬ 
searches on the (ab)_ 

2 

3 

1909 1 

159 

3 

6 

1911 

389 

Hypnotics in mental diseases (ab).. 

1 

6 

1915 , 

133 

Hypochondrium, pain in, with pernicious anemia.. 

1 

13 

1919 1 

89 

Hypodermic injections in action (ab).r-... 

1 

5 

1911 

79 

Hysteria, current conceptions of ^b)... 

3 

4 

1910 

454 

Hysteria in the naval service.. 

3 

16 

1 1921 

515 

Hysteria, theory of (ob)__ 

2 

15 

1 1921 

424 

Hysterical contracture.... 

3 

15 i 

1921 1 

521 

Ice cream, regulation governing the sale of, in citv 
of New York__1 

1 

22 

1925 ' 

103 

Identification, and disposition of the remains of the 
crew of the F-4_ 

1 

10 

1916 

91 

Identification bv the teeth__ 

1 

25 

1927 1 

49 

Identification tags___ . 

1 

13 , 

1919 ' 

157 

Identification tags, preparation of_ 

3 

12 

1918 

442 

Ileocecal region, membranous pericolitis and allied 
conditions of (ab)..... 

3 

1 

7 

1913 

443 

Ileum, solitary perforation of (ab)_ 

Illegitimacy in Norway (ab)_ 

2 

5 

1911 . 

224 

1 

13 

1919 

137 

Illumination, artificial___ 

3 

10 j 

1916 , 

401 

Illumination, artificial, of naval vessels_ 

I 

3 ■ 

1009 1 
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Illumination of dental offices ashore and afloat^ . . 
Illumination of study rooms, United States Naval 

Academy.... 

Immigration statistics (ab) ... 

Immunity, new conception of (ab) ... 

Impetigo contagiosa, epidemic of__ 

Impetigo conta^osa, etiology of (a5)-.. 

Impressions of a reservist__ 

Improvisions to facilitate uretiial irrigations on 

board ship___ 

Incineration of latrine contents (nc)... 

Incinerator_ 

Incinerator furnace, description of.... 

Incinerator, modified Caldwell kitchen, for field 

use (ab) ____ 

Incontinence of urine__ 

Increase of body temperature of men at woi^ in 

high temperature (ab) ___ 

Incubator for gelatine cultures_ 

Incubator, improvised, construction of_ 

Incubator, improvised, for ships_ 

Inderwick, James, Surgeon, United States Navy, 

1813-1815.... 

Index system, card for_ 

Indiean reaction (a6)___ 

Indigestion, cause of (a6)_ 

Indigestion, chronic duodenal, in children (db) _ 

Individual health survey...__ 

Indol, detection of, with the method of Ehrlich (ofc). 

Indol in media, recognition of (ab) _ 

Industrial accidents, eye examination a factor in 

the reduction of_ 

Industrial accidents which occurred in the navy 

yard, Washington, D. C__ 

Industrial Code of New York (nc) ... 

Industrial fatigue, chemical and physiological 

aspects of____ 

Industrial hygiene at navy yards..... 

Industrial hygienists’ viewsi___ 

Industrial notes from Boston yard_ 

Industrial physicians, need of, at navy yards_ 

Infant feeding in the Tropics.... 

Infection, mixed (ab) ... 

Infection of rabbits with the virus of poliomye¬ 
litis (a6)__ 

Infections, conveyance of, by certain foods. 

Infections from swimming (nc)..... 

Infections, systemic, due to oral sepsis... 

Infectious and contagious diseases. Virgin Islands, 

1918....... 

Infectious disease, acute, of unknown origin (a&).. 

Infectious disease of unknown origin (a6)... 

Infections disease, terminal disinfection after (nc).. 
Infectious diseases, means by which transmitt^ 

(ab) ....- 

Infectious diseases, prevention of the spread of 

on shipboard__ 

Infectious diseases, relation of oysters to the 

transmission of (a6). 

Infiltration and nerve blocking technic_ 

Inflammation of the bone.. 

Inflammatory conditions, acute, treatment of by 
Bier’s hyperaemia (a5)____ 
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Influence of age of the grandparent at the birth of 
the parent on the number of children bom and 
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1915 

699 

Influenza and dengue in the Tropics__ 

1 
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1907 

30 

Influenza at Pensacola.. 

2 

13 

1919 

365 

Influenza at the United States Naval Hospital, 
Washington, D. C__ 

2 

13 

1919 

35*5 

Influenza epidemic among natives of Samoa_ 

3 

25 

1927 

772 

Influenza epidemic in the British Navy {nc) _ 

4 

15 

1921 

907 

Influenza, epidemic of and prevalence of other 
communicable diseases at training station, 
Hampton Roads, Va..... 

1 

26 

1928 

175 

Influenza, epidemic of, in the Island of St. Hilda 
(ab) _ 

4 

9 

1 

! 1915 

660 

Influenza, epidemic of, United States naval hos¬ 
pital, Chelsea, Mass__ 

6 

18 

1923 

650 

Influenza, epidemic, recent, different from 1918 
attack_ 

5 

16 

1922 

951 

Influenza epidemic. United States naval hospital, 

Philadel^ia. .... 

Influenza, European epidemic at end (nc).. 

4 

13 

1919 

637 
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25 

1927 

956 

Influenza, high temperature in....*.__ 
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1919 

799 

Influenza in Destroyer Squadron, United States 
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1922 

946 

Influenza in Guam__ 
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Influenza in the Navv, January 1 to April 1, 1922— 
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Influenza of the gastro-intestinal form.. 
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1926 
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Influenza on a naval transport.... 
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Influenza on the U. S. S. Columbia__ 
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1922 
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Influenza on the U. S. S. Pennsylvania_ 
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Influenza on the U. S. S. West Virginia_ 
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Influenza on the U. S. S. Wvoming_ 
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1922 
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Influenza, outbreak of, on board the U. S. S. Idaho.. 
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26 

1928 
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Influenza, pathology of (nc)_ 
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Influenza, pilocarpine in (nc)___ 
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1920 
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Influenza statistics, Great Lakes, Ill. (nc) _ 
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1919 1 
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Influenza, treatment of_ 
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Influenza, value of quarantine against, in Australia 
(nc)_ _ 
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Influenza with unusual complications—. 
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13 

1919 ! 
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Influenzal meningitis (ab) ... . 

1 

4 

1910 1 
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Information for next of kin_ _ 
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16 

1922 1 
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Information wanted.____ 

2 

15 

1921 ' 
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Injuries and poisonings, admissions for- 

6 
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Injuries and poisonings, admissions for (contd,) — 
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25 

1927 
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2 

25 

1927 

500 


3 

25 

1927 

780 


4 

25 

1927 

1032 


1 

26 

1928 

214 


2 

26 

1928 

475 


3 

26 

1928 

783 


4 

26 

1928 

1042 

Injuries from football at the Naval Academy- 

2 


1910 

205 

Inoculation of materia morbi through the human 





sKn by fleabites {ah) - 

4 


1911 

621 

Insane of the Navy ..—. 

2 

6 

1912 

193 

Insane, treatment of in the Navy- 

1 

7 

1913 

77 

Insanitary methods of washing officers* mess gear_ 

3-4 

23 

1925 

322 

Insanitv as a defense in crime (afe).— 

3 

14 

1920 

408 

Insanitv in the Navy_ .. - 

4 

4 

1910 

459 

Insanity, pupil and its reflexes in {ab) _ 

3 

8 

1914 

487 

Insanity, retired officers on inactive duty, re amen- 





abilit}" to medical and hospital care in case of_ 

4 

19 

1923 

447 

Insect porters of bacterial infections (o6)—.. 

2 

7 

1913 

287 

Instruction at Oteen... 

1 

16 

1922 

121 

Instructions to medical officers__ 

1 

16 

1922 

191 


2 

16 

1922 

379 


3 

16 

1922 

600 


4 

16 

1922 

795 


5 

16 

1922 

961 


6 

16 

1922 

1143 


1 

17 

1922 

177 


2 

17 

1922 

369 


3 

17 

1922 

546 


4 

17 

1922 

730 


5 

17 

1922 

921 


1 

18 

1923 

154 


2 

18 

1923 

283 


3 

18. 

1923 

406 


4 

18 

1923 

531 


6 

18 

1923 

662 


6 

18 

1923 

752 


1 

16 

1923 

92 


2 

19 

1923 

245 


4 

16 

1923 

459 


5 

19 

1923 

699 


1 

20 

1924 

81 


5 

20 

1924 

617 


3 

21 

1924 

385 

Instructions relative to medical returns- 

4 

5 

1911 

493 

Instructor pilots, sanitary mouthpiece for. 

3 

26 

1928 

666 

Insulin, clinical application of .-. 

6 

19 

1923 

815 

Insulin treatment of diabetes mellitus_ 

2 

20 

1924 

170 

Intangible damage--- 

4 

13 

1 1919 

775 

Intelligence of candidates for enlistment-- 

6 

16 

1922 

nil 

Intelligenee tests, symposium on—-- 

2 

9 

1915 

194 

Interdental ligation for jaw fractures- 

3 

14 

1920 

391 

Interdepartmental Social Hygiene Board (nc) - 

3 

13 

1919 

585 

(nc) . 

4 

13 

1919 

827 

Interesting oases, two, on the U. S. S. Prairie- 

4 

5 

1911 

486 

Interior decoration of hospitals (nc)_ 

4 

13 

1919 

825 

Internal medicine (ab) --- 

3 

2 

1908 

103 

Internal secretions, relations of, to mental con¬ 





ditions (ab) - -- 

' 4 

7 

1913 

599 

International Association of the History of Medi¬ 





cine (nc) - -- -___ 

4 

16 

1922 

742 

International classification of blood groups- 

3 

26 

1928 
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International Congress for the Prevention of 





Alcoholism... 

2 

2 

1908 

86 

International Congress of Medicine, Brussels, 

1 g 

1 7 

1099 

/ 935- 

Belgium_____ 

f ® 

1 # 


1 1072 

International Council of Nurses_ 

3 

26 

1928 

678 

International hygiene (nc) ___ 

3 

19 

1923 

357 

International Journal of Gastro-Enterology (wc)... 

4 

15 

1921 

917 

International medical statistics___ 

3 

4 

1910 

393 

International Opium Commission, Shanghai, 





China (ab) _ _ 

2 

4 

1910 

261 

International reforms in the sanitation of crew 





spaces on merchant vessels {ab) _ 

1 

8 

1914 

148 

International Society of Surgery, Paris, Fifth Con- 





gress___ 

3 

15 

1921 

681 

Inter-State Post Graduate Medical Association 





(nc)------ 

4 

26 

1928 

982 

Intestinal amebae of man {ab) ___ 

4 

16 

1922 

728 

Intestinal bacteria, observations on the studv of 





lab) .... 

2 

4 

1910 

236 

Intestinal, stasis, chronic, operative treatment of.. 

2 

9 

1915 

179 

Intestinal flora, character of, influenced by diet (nr). 

2 

19 

1923 

197 

Intestinal infection, epidemic of {ab) .. 

1 

13 

1919 

112 

Intestinal obstruction {ab) ___ 

3 

8 

1914 

493 


1 

24 

1926 

91 

Intestinal obstruction, acute, complicating chronic 





pulmonary tuberculosis__ 

2 

23 

1925 

137 

Intestinal obstruction, acute, due to volvulus_ 

4 

10 

1916 

673 

Intestinal obstruction due to kinks and adhesions 





of the terminal ileum {ab) _ . _ 

3 

5 

1911 

371 

Intestinal parasites_ 

2 

5 

1911 

147 

Intestinal parasites and diseases found in Guam_ 

1 

7 

1913 

86 

Intestinal parasites found among the crew of the 



1 i 


U. S. S. South Dakota_ 

2 

5 

1 1911 

145 

Intestinal schistosomiasis in the Sudan {ab) _ 

2 

8 

1 1914 j 

; 318 

Intestinal stasis, chronic {ab) _ 

2 

8 

1914 

297 


4 

14 

j 1920 

545 

Intestinal trematode of man {ab) _ 

3 

3 

1 1909 1 

297 

Intestine and mesentery, perforating wound of_ 

1 

13 

1919 j 

93 

Intestine, large, roentgenologic studies of (afe)_ 

4 

9 

1915 

676 

Intestine, small, resection of, for war w'ounds {ab) . 

4 

15 

1921 

868 

Intestine tray for autopsies __ 

2 

5 

1911 

163 

Intimal arteritis of syphilitic origin {ab) _ 

1 

6 

: 1912 

132 

Intoxication by detonation and explosion of gases 



1 


aboard ship__ 

4 

10 

1916 1 

625 

Intoxication bv fish in China {ab) .. 

2 

4 

1910 j 

249 

Intracranial pressure {ab) __ 

3 

14 

1920 

420 

Intralarvngeal operation {ah) _ 

1 

9 

1915 

163 

Intraocular pressure {ab) _ 

3 

8 

1 1914 

512 

Intraocular pressure and tonometry (a6)_ 

3 

13 

1919 

583 

Intrathorack: neoplasms, deep therapy treatment 





of____ __ 

6 

23 

1925 

491 

Intratracheal insufflation, clinical experiences with 





lab) ----- 

4 

4 

1910 

569 

Intravenous anesthesia from hedonal {ab) _ 

4 

5 

1911 

513 

Intravenous injection of antityphoid vaccine__ 

1 

12 

1918 

1 

Intravenous medication, apparatus for_ 

2 

7 

1913 

246 

Intubation and tracheotomy, indications for_ 

2 

6 

1912 ' 

219 

Intussusception__ . _ 

2 

5 

1911 1 

181 

Intussusception as a secjnel to whooping cough_ 

2 

10 

1916 1 

319 

Intussusception caused by a Meckel’s diverticulum. 

3 

10 

1916 

511 

Invalided from the service because of mental in¬ 





feriority-.___ 

3 

17 

1922 

525 

Iodine as the sole dressing for operation w'ounds {ab). 

2 

6 

1912 1 

264 

Iodine catgut, dry (ab) ___ 

2 

5 

1911 1 
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Iodine idiosyncrasy (ab) _ 

Iodine prophylaxis of goiter_ 

Iodine sterilization usra at the United States naval 

hospital, Norfolk, Va____ 

Iodine, tincture of_ 

Iodine tincture of, alteration of___ 

Iodine, use of, as a skin disinfectant__ 

Iodine, use of, for disinfecting the skin (db) _ 

Iodine vapors, apparatus for use of, in treatment of 

gunshot wounds {ab) _ 

Iodized gauze for the first-aid packet.. 

Ion migration betw'een cells and plasma {ab) _ 

Iridocyclitis, chronic {ab).. ... 

Iris, rupture of..__ 

Iritis caused by focal infection {ab) .. 

Iritis due to sodium iodide.. 

Iritis treated with salvarsan {ab) __ 

Iron men {nc) ____ 

Ischaemia (nc)_ 

Iso-agglutination group percentages of Filipino 

bloods {ab) ..... 

Isospora hominis, human infection with {ab) _ 

Issues by supply depots___ 

Isthmus, early days on the (nc)... 

Italian medical service (ab) _ 

Italo-Austrian campaign, statistics of {ab) _ 

Itch, treatment of {ab)_ __ 

Jackson's veil, origin of__ 

Jackson veil, significance of {ab) _ 

Jacobi, Abraham (183(>-1919)_ 

Japan, earthquake in_ 

Japanese Medical World (nc)_ 

Jaundice, biliary obstruction required to pro¬ 
duce (a5)_ 

Jaundice, epidemic, in New York State, 1921-22_^ 

Jaundice, epidemic of, in San Diego, Cc^f_ 

Jaundice in Europe_ 

Jaw fractures, interdental ligation for_ 

Jaw, lower, irreducible dislocation of, treatment of. 
Jellyfish, cases of unusual symptoms caus^ by 

contact with some unknown variety {ab) _ 

Jellyfish, poisoning by... 

Jellyfish, unusual symptoms caused by contact 

with some unknown variety of_ I _ 

Jew in America {ab) ____ 

Job's war horse, lesson of____ 

Johns Hopkins University (nc)_ 

Joint treatment by Willems's method... 

Joints, war wounds of..... 

Juvenile delinquents, handling of {ab) _ 

Juxtapyloric ulcer_ 

Kahn and Kolmer reactions, comparison of_ 

Kahn precipitin test as performed aboard the 

U. 8. 8. Henderson____ 

Kala-azar..... 

Kala-azar and allied infections {ab). ... 

Kala-azar and allied organisms, parasite of {ab) _ 

Kala-azar, application of ^*606" to the treatment 

of {ab) ....... 

Kala-azar in Madras {ab) _ 

Kala-azar, Indian, culture of Leishmania from the 
finger blood in {ab). .. 


Number 

Volume 

Year 

Page 

1 

8 

1914 

139 

2 

22 

1925 

148 

2 

7 

1913 

234 

4 

6 

1911 

490 

2 

10 

1916 

314 

1 

17 

1922 

98 

1 

16 

1922 

105 

2 

11 

1917 

247 

4 

7 

1913 

575 

2 

16 

1922 

329 

1 

7 

1913 

155 

1 

3 

1909 

32 

6 

16 

1922 

1070 

1 

24 

1926 

101 

1 

6 

1912 

146 

2 

26 

1928 

376 

4 

26 

1928 

978 

4 

16 

1922 

733 

2 

16 

1922 

328 

4 

11 

1917 

590 

3-4 

23 

1925 

274 

3 

12 

1918 

492 

1 

12 

1918 

108 

4 

12 

1918 

755 

1 

9 

1915 

62 

1 

9 

1916 

142 

4 

13 

1919 

781 

1 

21 

1924 

95 

2 

16 

1922 

343 

6 

16 

1922 

1063 

3 

19 

1923 

380 

2 

25 

1927 

494 

3 

11 

1917 

364 

3 

14 

1920 

1 391 

2 

26 

1927 

I 331 

1 

3 

1909 

75 

3 

14 

1920 

396 

3 

6 

1912 

377 

4 

12 

1918 

763 

2 

13 

1919 

283 

3 

13 

1919 

586 

4 

14 

1920 

545 

4 

14 

1920 

537 

3 

12 

1918 

506 

2 

19 

1923 

128 

3 

25 

1927 

685 

1 

22 

1925 

23 

1 

17 

1922 

101 

2 

9 

1915 

319 

2 

3 

1909 

177 

3 

5 

1911 

390 

2 

4 

1910 

247 

2 

8 

1914 

319 
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Number 

Volamei 

Year 

Pass 

Kala>azar, infantile (o6)_ 

Kala-azar problem (ofc)__ 

4 

3 

1909 

417 

2 

7 

1913 

287 

Kala-azar, treatment of (o6)_ 

2 

10 

1916 

372 

(ob). 

2 

16 

1922 

328 

Kata-thermometer as a measure of the effect of 
atmospheric conditions upon bodily com¬ 
fort {ab) _ 

1 

11 

1917 

85 

Keats, John, apothecary and poet (wc)_ 

4 

15 

1921 

913 

Keratosis plantaris_______ 

2 

13 

1919 

300 

Ketonuria, general significance of__- 

3 

21 

1924 

334 

Khaki dve for white uniforms_ 

4 

. 8 

1914 

561 

Kidney, abnormal____ 

3 

2 

1908 

37 

Kidney and spleen, operations for rupture of_ 

3 

13 

1919 

539 

Kidney, congenital polycystic___ 

3 

24 

1926 

571 

Kidnev, dendritic c^culi in_ 

4 

12 

1918 

720 

Kidney, diagnosis of surgical disease of the_ 

4 

24 

1926 

880 

Kidney function_ _ 

4 

17 

1922 

570 

Kidnev, gunshot, wound of__ 

4 

10 

1916 

679 

Kidne}^ incision for lumbar exposure of (ah) _ 

2 

6 

1912 

262 

Kidnev, large stone in_ 

4 

6 

1912 

579 

Kidney, operations on. United States naval hospi¬ 
tal, New York_ 

4 

3 

1909 

373 

Kidney, ruptured _ _ 

2 

14 

1920 

266 

Kidney, ruptured, case of__ 

1 

2 

1908 

34 

Kidney, surgical conditions of_ 

2 

10 

1916 

334 

Kidney, traumatic rupture of__ 

3 

13 

1919 

536 


3 

14 

1920 

397 

Kidney, use of silver wire in opening (a6)__ 

1 

4 

1910 

106 

Kidneys, functional activity of, by means of phe- 
nolsulphonephthalein (ab) _ 

4 

4 

1910 

533 

Kidnevs, injuries to, with end results (ab) _ 

3 

5 

1911 

368 

Kinetic theory of shock (ab) __ 

4 

7 

1913 

614 

Knee-joint injuries, Willems treatment of (ab) _ 

Knee joint, internal derangements of_ 

4 

15 

1921 

866 

5 

18 

1923 

575 


2 

21 

1924 

203 

Knee joint, loose bodies in___ 

1 

7 

1913 

110 

Knee joints, internal derangements of_ 

3 

13 

1919 

442 

Kocher, T., 1841-1917... 

1 

12 

1918 

59 

Kolmer modification of the Wassermann test_ 

5 

17 

1922 

757 

Kondoleon operation and filariasis_ 

6 

20 

1924 

715 

Laboratories in Poland (nc) ___ 

2 

14 

1920 

284 

Laboratory__ __ 

1 

1 

1907 

42 

Laboratory animals, care of (nc)_ 

2 

26 

1928 

385 

Laboratory diagnosis (ab) ____ 

2 

13 

1919 

331 

Laboratorv, help from__ 

1 

25 

1927 

164 

Laboratory, Mare Island___ 

1 

15 

1921 

34 

Laboratory procedures employed by health depart¬ 
ment, New York City, in connection with pre¬ 
vention and control of tvphoid fever_ 

Laboratory studies and observations duringthe 
year 1908 at the United States naval hospital, 
Las Animas, Colo__ 

1 

23 

1925 

80 

2 

3 

1909 

114 

Laboratory technicians (nc)_ _ 

2 

25 

1927 

390 

Laboratory work as a specialty (nc) _ 

6 

23 

1925 

516 

Laboratorv work in the Far East (nc) _ 

3 

15 

1921 

669 

Laboratory work, interesting_ 

1 

25 

1927 

166 

Laboratory work performed at Canacao Naval Hos¬ 
pital_ __ _ ____ _ 

1 

7 

1913 

161 

LaCeiba, Tela, and Puerto Cortez, Honduras_ 

4 

10 

1016 

748 

Lacerations, extensive (ah) __ _ 

3 

5 

1911 

365 

Lachrymal sac, Mosher-Toti operation on (ab) _ 

Lambiia infections (ah) _ 

4 

15 

1921 

898 

2 

11 

1917 

259 

Lamblia inlestinalisy detection of, by means of duo¬ 
denal tube (ab) _ 

4 

16 

1922 

726 
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Volume 

■g 

Pass 

Lancet (nc)__ 

5 

18 

1923 

625. 

Lange’s gold sol test, value of (ofr)_ 

4 

10 

1916 

69L 

Lanolin, substitute for, and the preparation of 
cetylic alcohol (oft)__ 

2 

12 

1918 

298 

Laparotomy, exploratory, its use and misuse (ab ).. 
La Romana, Dominican Republic... 

2 

12 

1918 

284 

4 

10 

1916 

741 

Larrey, Baron, some of the opinions of_ 

2 

7 

1913 

183 

Larrey, Jean Dominique___ 

2 

13 

1919 

267 

Larvse in the deep urethra and bladder.. 

1 

5 

1911 

I 51 

Laryngology, radium in the field of (ab) _ 

4 

10 

1916 

724 

Laryngoscopy (ab) _ 

2 

11 

1917 

269 

Larynx and trachea, value of Rontgenograph in 
diagnosis of diseases of the (ab) _ 

2 

9 

1915 

333 

lias Animas, Colo., laboratory studies and obser¬ 
vations during the year 1908__ 

Las Animas, Colo., treatment of tuberculosis at_ 

2 

3 

1909 

114 

2 

3 

1909 

111 

Las Animas, Colo., United States naval hospital, 

Navy’s sanatorium for tuberculosis.. 

Lateral sinus thrombosis___ 

1 

7 

1913 

53 

2 

8 

1914 

287 

Latrobe, Benjamin Henrv, 1764-1820_ 

Laveran, Charles Louis Alfonse, death of (nc)_ 

4 

17 

1922 

615 

3 

17 

1922 

503 

Laxative cookies (nc)__ 

1 

15 

1921 

246 

Lead poisoning.... 

4 

7 

1913 

/ 647 
< 651 


3 

18 

1923 

360 

Lead poisoning among oxyacetylene welders in the 
scrapping of naval vessi^___ 

3-4 

23 

1925 

187 

Lead poisoning and appendicitis, need for cai^ in 
diagnosing_ 

1 

7 

1913 

109 

Lead poisoning at the Philadelphia Navy Yard (nc). 

2 

22 

1925 

191 

Lead poisoning, five cases of, occurring on board 
the U. 8. S. Wyoming, during 1926_ 

4 

26 

1928 

1018 

Lead poisoning from inhalation of red-lead laden 
dust_ 

2 

6 

1912 

161 

Lead poisoning in the manufacture of storage bat¬ 
teries (ab) _ 

3 

9 

1915 

500 

Lead poisoning in the pottery trade (nc) _ 

4 

15 

1921 

914 

Lead poisoning on boaid the U. S. S. Settle_ 

4 

26 

1928 

1011 

Leadership, some elements of.. 

2 

16 

1922 

251 

3 

16 

1922 

433 

Learning to write___ 

4 

15 

1921 

801 

Leather, preservation of (nc) _ 

Lecture course at Great Lakes. Ill. (nc)_ 

Lectures, instructive, course ot___ 

2 

15 

1921 

478 

2 

13 

1919 

338 

2 

5 

1911 

197 

Leech in the bronchus (ab) __ 

3 

8 

1914 

516 

Left-handedness (ab) ___ 

3 

14 

1920 

433 

Leg, reamputation of_ 

1 

9 

1915 

123 

Legal decision re vaccination (nc)... 

3 

13 

1919 

587 

Legislation affecting the Medical Department of 
the Navy_ 

4 

6 

1912 

589 

Leishman, Maj. Gen. Sir William Boog (nc)_ 

2 

19 

1923 

188 

Leishmaniasis, cutaneous, and the phlebotomus 
(nc)_ 

2 

25 

1927 

400 

Length of life of the rat-flea apart from its host 

(ab) ...... 

1 

7 

1913 

147 

Leper Colony of the -Virgin Islands of the United 
otates_ 

5 

22 

1925 

615 

Leper segregation in the Philippines, experiment 
of (ab) _ _ _ 

4 

16 

1922 

726 

Leper settlement, Molokai, Hawaii_ 

1 

5 

1911 

109 

Lepers, photographs of_ 

3 

6 

1912 

342 

Lepra bacillus in the circulating blood, presence of. 

2 

4 

1910 

143 

Lepra bacillus, transmissibility of, by the bite of 
the bedbug (ab) _I_ 

1 

8 

1914 

148 
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Number 

Volume 

Year 

Page 

Leprosy (ab) _ 

1 

4 

1910 

92 

3 

6 

1912 

313 

(ab).-. 

1 

16 

1922 

98 

(ab).. 

6 

16 

1922 

1059 

5 

22 

1925 

594 

(wc)... 

3 

26 

1928 

704 

4 

26 

1928 

929 

Xieprosv and the bedbug (a6)_ 

3 

7 

1913 

451 

Leprosy and tuberculosiSi use of chaulznoogra and 
cod liver oils in--- 

5 

22 

1925 

587 

lieprosy at United States naval hoQ)ital| Great 
Lakes, Ill_ 

1 

23 

1925 

25 

lieprosv bacillus (ab) _ 

3 

7 

1913 

460 

Leprosv baciUus, cultivation of (ab) - 

3 

4 

1910 

409 

Leprosy, curative effects of chaulznoogra oil deriva¬ 
tives on (nc) _ 

5 

16 

1922 

910 

Leprosy, death occurring during treatment for, 
with'chaulmoogra oil derivatives_j 

5 

20 

1924 

594 

Leprosy in Japan--- 

2 

1 

1907 

121 

Leprosv in the Hawaiian Islands_i 

6 

20 

1924 

705 

Leprosv in the Philippine Islands (ab) - 

4 

-3 

1909 

418 

Leprosy, intravenous injection of gynocardate of 
soda in (ab) --- 

1 

11 

1917 

91 

Leprosy-like disease in rats (ab) _ 

4 

2 

1908 

76 

Leprosy, mode of transmission (ab) _ 

4 

5 

1911 

502 

Leprosy on board the U. S. S. Villalobos_ 

4 

5 

1911 

479 

Leprosy, organisms cultivated from the lesions of 

(ab) _ 

4 

6 

1912 

612 

Leprosv, serologic diagnosis of (ab) - 

1 

10 

1916 

161 

Leprosv, specific treatment of (ab) . 

3 

5 

1911 

390 

Leprosv, treatment of (nc)____ 

4 

14 

1920 

672 

1 

18 

1923 

75 

Leprosy, tubercular, treated by intravenous in¬ 
jections of stibenvl (ab) _ 

4 

16 

1922 

725 

Leprosy, use of Chaulmoogra oil derivatives in_ 

1 

18 

1923 

50 

Leprosy, Wassermann and luetin reactions in (afr).. 

4 

9 

1915 

702 

Leprosy, Wassermann reaction in (ab) _ 

1 

4 

1910 

85 

Leptomeningitis, circumscribed purulent, due to 
frontal sinusitis (ab) __ 

4 

10 

1916 

724 

Leptospira icteroides (nc) _ 

2 

26 

1928 

395 

Lesions in bones of rats suffering from uncompli¬ 
cated beriberi_ 

6 

16 

1922 

1065 

Iiesions, within the peritoneum, diagnosis of, from 
those of the urinary tract_ 

5 

17 

1922 

822 

Lethargic encephalitis (ab) ___ 

2 

15 

1921 

420 

Lethargic encephalitis, chronici^ in (ab) _ 

2 

15 

1921 

422 

Letter from Surgeon General to Director of Depart¬ 
ment of Nursing, American Red Cross. 

1 

16 

1922 

122 

Letter of commendation___ 

6 

23 

1925 

517 

(nc) . 

2 

26 

1928 

373 

licueocytes, curative influence of extracts of, upon 
infections in animals (ab) ___ 

1 

3 

1909 

89 

Leucocytes, iodine reaction in_ 

3 

1 

1907 

180 

Leucocytic activity, nervous control of (nc)_ 

3 

24 

1926 

601 

Leucocytosis in acute infections_ 

5 

22 

1925 

584 

Leukemia_ 

4 

. 7 

1913 

524 


1 

26 

' 1928 

92 

Leukemia and pseudoleukemia, bacteriological 
results in (ab) ..... 

2 

10 

1916 

374 

Leukemia, treatment of, with benzol (ab) _ 

1 

8 

1914 

136 

Leukemia, X-rav treatment of (ab)__ 

4 

2 

1^ 

90 

Leukopenia in disease__ 

2 

24 

1926 

303 

Leukopenia of a nzarked degree in a fatal case of 
pneumonia..... 

2 

9 

1915 

275 
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Leviathan, voyage of_ 

Levrishazn Hospital at Sydney, Australia, visit to.. 

Liberia, sanitary notes on_ 

Library of Medical Society of the county of 

Kings (nc)_ 

lice, destruction of, by steam (oh)_ 

Lice on the body, destruction erf_ 

L^tures, animal, absorbable_ 

light on shipboara_ 

Lightning, death by_ 

line of duty_ 

(nc) . 

line of duty and misconduct construed_ 

line of duty, origin not in, but not due to mis¬ 
conduct_ 

linen and blankets in naval hospitals_ 

Lineal artery, post-mortem ligation of_ 

lipiodol, use of, in diagnosis of pulmonary con¬ 
ditions (nc)_ 

Lipoids in immunity (ab) _ 

lipoma of the ischio-rectal fossa_ 

listeners’ school, observation of candidates for.... 

lister Institute (ab) ___ 

litmus solution (ab) _ 

liver abscess_ 


3 

2 

3 

4 
2 
2 
3 
1 
2 
3 
3 

3 
2 

2 

4 

3 

4 
3 
2 
2 
2 
3 
2 
2 
3 
6 


Liver abscess, demonstrating the value of a differ¬ 
ential count in diagnosis_ 

liver abscess from point of view <rf etiology and 

prophylaxis_ 

liver, abscess of, in a youn^ infant_ 

liver abscess treated by aspiration and injection of 

quinine (ab) _ 

liver, acute yellow atrophy of_ 

Liver, amebic abscess of (ab) _ 

Liver, amebic abscess of, emetin in the treatment 

of_ 

liver, chemistry of in chloroform necrosis (oh)_ 

Liver, diseases of, amenable to surgical treatment 

(ab).... .^. 

Liver, gumma of, as a surgical disease (ab) _ 

Liver, peculiar intralobular cirrhosis of, produced 

by the protozoal parasite of kala azar (ab) _ 

liver, proliferation of the cells of the (oh)___ 

Liver, rupture of___ 

liver, solitary tuberculous abscess of_ 

Liver tissue regeneration (ab) ___ 

Liverpool School of Tropical Medicine (ob^_ 

Loa loa, note on a case of (ab) _ 

Lobar pneumonia___ 

Lobar pneumonia, specific treatment of (nc) _ 

Lobster proteins, apparent idiosyncrasy for_ 

Localization and extraction of projectiles and shell 

fragments (ab) _^_ 

Locomotor ataxia, case of, with interesting points 

in diagnosis_ 

Locomotor ataxia, treatment of (ab) ____ 

Lomas, surgeon captain, R. N. (nc) _ 

London School of Tropical Medicine, expedition of, 
to British Guiana (nc) _ 


3 

3 

3 

2 

1 

2 

4 
4 

2 

3 

3 

2 

3 
6 
2 
2 

4 
1 
4 

3 
2 

4 

3 

1 

4 

1 


Volume 

Year 

Page 

13 

1919 

602 

24 

1926 

367 

11 

1917 

429 

24 

1926 

934 

14 

1920 

277 

17 

1922 

327 

7 

1913 

367 

10 

1916 

19 

10 

1916 

277 

26 

1927 

634 

16 

1922 

480 

25 

1927 

694 

16 

1922 

353 

18 

1923 

263 

11 

1917 

588 

8 

1914 

462 

26 

1928 

971 

9 

1915 

509 

19 

1923 

164 

13 

1919 

380 

2 

1908 

64 

5 

1911 

398 

2 

1908 

29 

3 

1909 

134 

3 

1909 

254 

23 

1925 

494 

4 

1910 

376 

3 

1909 

231 

6 

1912 

406 

3 

1909 

165 

20 

1924 

49 

11 

1917 

269 

8 

1914 

653 

3 

1909 

409 

2 

1908 

53 

2 

1908 

83 

3 

1909 

293 

2 

1908 

55 

10 

1916 

510 

20 

1924 

719 

3 

1909 

170 

4 

1910 

244 

15 

1921 

873 

8 

1914 

150 

21 

1924 

550 

26 

1928 

684 

24 

1926 

441 

10 

1916 

703 

1 

1907 

154 

4 

1910 

113 

15 

1921 

012 

16 

1922 

115 
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Number 

Volume 

Year 

Page 

Longevity (ah) _ 

2 

12 

1918 

317 

Xiongshaw, William, jr..... 

4 

7 

1913 

503 

Louse as a menace to man (nc) __ 

1 

17 

1922 

120 

Lower extremities, static defects of_ 

3 

14 

1920 

365 

Ludwig’s angina following double peritonsillar 
abscess_____ 

1 

21 

1924 

76 

Luetic perforation of the hard palate with surgical 
closure _ 

1 

18 

1923 

86 

Luetin test, application of (ob)_ 

4 

8 

1914 

708 

Lumbar puncture as a special procedure for con¬ 
trolling headache in the course of infectious dis¬ 
eases (ab) _ 

4 

8 

1914 

676 

Lung abscess following tonsillectomy (ab) . 

Lung abscesses after tonsillectomy (ab)... 

1 

16 

1922 

110 

1 1 

12 

1918 

105 

Lung, bullet in.... 

3 

12 

1918 1 

455 

Lung, encapsulated empyema and abscess of (ab) _ _ 

1 2 

11 

1917 1 

255 

Lungs and war gases (nc)_*._ 

6 

23 

1925 I 

512 

Lungs, experimental surgery of the (ab).. 

Lungs, malignant disease of... 

2 

2 

1908 1 

50 

4 

24 

1926 1 

885 

Lupus of the penis__ 

4 

2 

1908 1 

44 

Lymphadenosis____ 

3 

22 

1925 ! 

302 

Lymphatic leukemia, chronic, with acute exacerba¬ 
tion and fatal termination_ 

4 

10 

1916 

668 

Lymphatic leukemia complicated by priapism_ 

3 

9 

1915 

1 542 

Lymphatic system, Hunterian Lecture on the sur¬ 
gery of (ab) .. 

4 

4 

1910 

572 

Lymphaticus, status___ 

1 

13 

1919 

85 

(o5). 

1 

13 

1919 

111 

L 3 rmphoblastic leukemia... 

2 

26 

1928 

349 

Lymphoid tissue in the resistance to experimental 
• tuberculosis in mice (ab)__ 

3 

11 

1917 

412 

Magnesium sulphate, treatment of wounds in war 
■ bv (ab)_ 

2 

11 

1917 

248 

Major surgery, age factor in_ 

1 

24 

1926 

102 

Malaria____ 

1 

2 

1908 

58 

Malaria, action of salvarsan (ob)_ 

3 

5 

1911 

389 

Malaria and hemoglobinuric fever, quinin in.. 

2 

11 

1917 

135 

Malaria and kala-azar (ab)_ 

4 

3 

1909 

411 

Malaria and mosquHo breeding at the Marine Bar¬ 
racks, Quantico, Va., control of during the year 
1927____ 

3 

26 

1928 

747 

Malarih and the transmission of diseases (ab) .. 

1 

9 

1915 

152 

Malaria, arsphenamine in___•- 

4 

14 

1920 

643 

Malaria as a military problem (ab) _ 

3 

13 

1919 

1 564 

Malaria at naval station, Olongapo, P. I._. 

4 

25 

1927 

1 1017 

Malaria at Tampico___ 

3 

11 

1917 

421 

Malaria, atoxvl as a curative agent in (ab) . 

2 

3 

1909 

181 

Malaria cases (ab) _ 

3 

16 

1922 

526 

Malaria, chronic_ 

3 

12 

1918 

467 

Malaria, complement fixation test and other find¬ 
ings in_ 

5 

19 

1923 

661 

Malaria, controlling at low costs (nc)_ 

3 

19 

1923 

356 

Malaria cured by neosalvarsan___ 

3 

8 

1914 

457 

Malaria, diagnosis of latent (ab) _ 

1 

3 

1909 

75 

Malaria epidemic caused by M. sinensis (ab) _ 

6 

16 

1922 

1060 

Malaria epidemic in Naras in 1918 (ab) .. 

6 

16 

1922 

1054 

Malaria, estivo-autumnal, value of the placental 
blood film in (ab) ... 

1 

10 

1916 

163 

Malaria, histology of (ob)_ 

1 

12 

1918 

87 

Malaria, icterus in (nc)_ 

1 

16 

1921 

243 

Malaria in Brioni, diagnosis, treatment and pro¬ 
phylaxis of (ab)_ 

2 

IS 

1919 

307 

Malaria in Bulgaria (nc)__ 

5 

16 

1922 

911 

Malaria in Eastern Cuba (ab)__ 

6 

16 

1922 

905 
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Malaria in Haiti _ 

2 

26 

1927 

278 

Malaria in Italv (ab) ____ 

3 

2 

1908 

100 

Malaria in mannes in Haiti_ _ 

1 

18 

1923 

25 

Malaria ;n the treatment of general paralysis (nc).. 

3 

26 

1928 

691 

Malaria incidence in the Canal Zone (o6)_ 

4 

16 

1922 

726 

Malaria, intramuscular injections of quinine in (ab). 

2 

14 

1920 

273 

Malaria, laboratory observations on (ab) _ 

1 

16 

1922 

98 

Malaria, measures of outstanding importance in 





the prevention and control of_ _ 

4 

25 

1927 

996 

Malaria on the U. S. S. Tacoma from February, 





1913, to February, 1914_ _ _ 

2 

8 

1914 

344 

Malaria, outbreak of, at Olongapo, P. I .. 

2 

26 

1928 

451 

Malaria, outbreak of, on the U. S. S. Tacoma . 

2 

7 

1913 

301 

Malaria parasite in Haiti. .. 

4 

19 

1923 

407 

Malaria, pathognomonic sign of (ab) _ 

2 

5 

1911 

237 

Malaria, pernicious, preventing the development 





of (ab) _ 

1 

6 

1912 

124 

MalaHa, personal experiences with, among natives 
of the Kepublic of Haiti .. . . 


4 

19 

1923 

415 

Malaria, prevention of (nc) ... 

2 

22 

1925 

191 

Malaria, prevention of in the field __ 

4 

10 

1916 

640 

Malaria, prevention of in the Navy.. 

2 

19 

1923 

243 

Malaria, prevention of, in the troops of the Indian 





Empire (ab) ..... 

1 

9 

1916 

154 

Malaria, prophylaxis of (o6).. 

2 

9 

1915 

317 

(ab) -- 

2 

12 

1918 

279 

Malaria, quinine prophylaxis in-- 

1 

2 

1908 

43 

(ab) --- 

1 

7 

19T3 

144 

4 

8 

1914 

671 

Malaria, specific treatment of (ab) _ 

Malaria, standard treatment of (ab) _ 

6 

16 

1922 

1064 

3 

16 

1922 

529 

Malaria, studies in (ab) .... 

3 

9 

1915 

506 

Malaria, tertian, immediate relapse in, after ener¬ 





getic salvarsan treatment (ab) ... 

3 

9 

1915 

508 

Malaria treated with salvarsan... 

2 

7 

1913 

256 


2 

9 

1915 

278 

Malaria, treatment of (ab) __— 

4 

12 

1918 

726 

3 

14 

1920 

367 

Malaria, United Fruit Co/s experience with_ 

5 

21 

1924 

708 

Malaria, Wassermann reaction in (ab) .. 

4 

16 

1922 

722 

Malarial crescents . .— 

3 

14 

1920 

395 

Malarial fever (nc) . . . 

4 

15 

1921 

917 

Malarial fevers, Wassermann reaction in (ab) _ 

4 

16 

1922 

722 

Malarial infection complicating splenectomy. . 

4 

8 

1914 

655 

Malarial infections, etiology of relapse in (ab) _ 

3 

7 

1913 

459 

Malarial paiteites (nc) _____ 

1 

15 

1921 

243 

Malarial parasites, staining of (ab) ... 

2 

15 

1921 

458 

Malarial, plasmodia, cultivation of (ab) _ 

1 

7 

1013 

146 

Malarial prophylaxis __- 

3 

9 

1915 

536 

Malarial prophylaxis on board a battleship (ab) _ 

4 

7 

1913 

634 

Malarial spleen, spontaneous rupture of (ab) . 

2 

7 

1913 

276 

Malarial survey at Port de Paix, Haiti. ... 

2 

26 

1928 

320 

Malignant disease, combined methods of treating.. 

3^4 

23 

1925 

218 

Malignant disease, complement content of the 





blood in (ab) _ 

4 

7 

1913 

632 

Malignant endocarditis, following chancroid _ 

2 

3 

1909 

131 

Malignant endocarditis following fracture of the 





ribs ____ 

5 

20 

1924 

586 

Malignant new growths ___ 

2 

22 

1925 

160 

Malignant tertian crescents, disappearance of, 
from the blood following intravenous injection 





of tartar emetic (a6) _ . 

2 

11 

1917 

260 

Malignerer, the (o6) ..... 

2 

10 

1916 

349 
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MaliDgeriug-- 1 4 1910 62 

iab) . 2 5 1911 200 

{ab) . 1 16 1921 210 

Malingering in mental disease_ 4 10 1916 646 

Malingering of deafness, testing (nc)_ 3 22 1926 352 

Malingering—pretended blindness_ 4 18 1923 449 

Malingering, psycholop^ of in peace and war (a6)__ 2 11 1917 241 

Malingering, test for, in defective hearing (a6). 2 13 1919 334 

Malnutrition_ 1 18 1923 86 

Malposition_ 2 14 1920 271 

Malta fever, epidemiology of--— 2 1 1907 120 

Malta fever in South America (a6).-_ 4 3 1909 417 

Mammalian embryos, disturbances in the develop¬ 
ment of, caused by radium emanation (ab) _ 4 16 1922 735 

Mammary development in the male_ 4 3 1909 376 

Mandible, fracture of, with improved method of i 

adjustment_ 3 5 1911 332 

Mandible, fractures of__ 2 18 1923 245 

Mandible, fractures of, wiring method of treat¬ 
ment for_ 1 19 1923 38 

Mandible, necrosis of_ 1 15 1921 134 

Mandible, treatment of fractured_ 3 12 1918 478 

Mandibular fracture_ 1 18 1923 88 

Manic-depressive insanity (ofe)_ 3 8 1914 487 

Manila galleon_J_ 4 16 1921 787 

Manson, Sir Patrick__ 2 17 1922 269 

Map-changing medicine (nc)_ 4 18 1923 486 

March and the shoe_ 1 13 1919 164 

Mare Island Hospital organization_ 1 16 1921 40 

Maria Roberto__ 3-4 23 1925 281 

Maria Roberto, a further tribute_ 3-4 23 1926 283 

Marine Barracks, Quantico, Va_ 4 17 1922' 729 

5 17 1922 921 

Marine brigade at Vera Cruz_ 1 9 1915 173 

Marine Corps field hospital_ 4 16 1921 762 

Marine detachment with the Panama-Pacific In¬ 
ternational exposition_ 3 10 1916 569 

Marine Expeditionary Force in Mexico_ 1 9 1915 76 

Marine Expeditionary Force, Peking, China, 

March-May, 1912_ 4 6 1912 632 

Marine recruiting_ 2 9 1915 335 

Marine shoe__ 3 13 1919 625 

Marines in France__ 3 13 1919 417 

Marines wounded during the drive on Santiago, 

Dominican Republic.. 1 11 1917 29 

Marksmanship, vision in relation to... 3 6 1912 344 

Martin, William (1850-1920)_ 3 14 1920 389 

Mass immunity to diseases_ 1 20 1924 127 

Massachusetts Association of Boards of Health (a6)- 2 9 1915 313 

Massage, rules for_ 4 15 1921 835 

Master specialty (nc)_ 1 26 1928 153 

Mastoid abscess_ 3 12 1918 473 

Mastoid abscess, blood-clot dressing in (ab) _ 4 10 1916 723 

Mastoid cases_ 6 22 1925 683 

Mastoid operations_ 1 16 1922 69 

Mastoid, radiographic study of (afe)_ 3 8 1914 514 

Mastoiditis, acute_ 1 15 1921 106 

Mastoiditis, indications for operating in (ab) _ 2 8 1914 332 

Mastoiditis, tuberculous, with spontaneous per¬ 
foration_ 1 8 1914 116 

Maxillary antrum disease, etiological factors in the 

production of..__ 2 25 1927 266 

Maxillary nerve, needle for anesthesia of the_ 4 25 1927 889 

Maxillary sinusitis of dental origin_ 6 20 1924 716 
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Maxillo-facial and plastic surgery, cases iUustrating. 

4 

26 

1928 

843 

Mazatlan, wounded at_____ 

1 

9 

1915 

167 

McBurney’s line, diagnostic point on (ob)_ 

McDonald's solution___ 

2 

2 

1908 

51 

3 

10 

1916 

514 

Measles (ab) _ 

3 

7 

1913 

426 


4 

8 

1914 

586 

Measles and mumps in Guam...... 

2 

8 

1914 

243 

Measles, convalescent serum in New York to 
prevent_ 

4 

20 

1924 

617 

Measles, convalescents' serum and measles virus in 
the immunization of children a^nst... 

5 

19 

1923 

718 

Measles, infectivity of the blood m (ab)... . 

2 

6 

1912 

281 

Measles, immunity against-- 

4 

17 

1922 

649 

Measles, immunization methods for controlling, 
in the Navy_ 

5 

19 

1 

1923 

725 

Measles in Samoa___1 

4 

5 

1911 

495 

Measles, literature relating to prophylaxis of_ 

Measles, outbreak of, at the naval training station, 
Norfolk, Va_ 

2 

20 

1924 

268 

4 

9 

1915 

547 

Measles patients, care of, in cold weather_ 

6 

22 

1925 

415 

Measles, prophylactic injection of normal serum 
against (nc)__ 

1 

20 

1924 

72 

Measurements of cadets at the naval school (ab).. 

1 

3 

1909 

98 

Medical and health service, interesting example of, 
accorded a civilian population group by the Navy. 

4 

22 

1925 

491 

Medical and hymenic a8p)ects of submarine service.. 
Medical and other aspects of the earthquake and 
tidal wave in Chili_ 

1 

14 

1920 

8 

4 

18 

1923 

462 

Medical and surgical developments of the war. 

Special 

13 

1919 

1-250 

Medical arrangements of the British Expeditionary 
Force {ab) ___ 

1 

9 

1915 

140 

Medical aspects of gas warfare_ 

4 

16 

1922 

641 

Medical aspects of modern warfare (ab) _ 

4 

9 

1915 

674 

Medical aspects of naval aviation_ 

2 

26 

1928 

271 

Medical aspects of the salvage of the U. S. sub¬ 
marine ..... 

3 

26 

1928 

557 

Medical Association, yearbook of (ab) .. 

1 

8 

1914 

163 

Medical books, loan of.... 

6 

16 

1922 

935 

Medical cases of especial interest.. 

2 

19 

1923 

162 

Medical centenarian (nc)_ 

4 

14 

1920 

675 

Medical conditions in China_ 

4 

9 

1915 

630 

Medical conditions in the Fiji Islands__ 

1 

4 

1910 

35 

Medical Corps representation at the Naval War 
College_ 

4 

7 

1913 

591 

Medical Corps, United States Naval, and hospital 
history_ 

4 

2 

1908 

99 

Medical Corps, United States Navy, contribu¬ 
tions of, to American medicine_ 

1 

24 

.1926 

1 

Medical Department activities at naval training 
stations_ 

2 

20 

1924 

275 

Medical Department at general quarters and prep¬ 
arations lor battle___ 

3 

8 

1914 

421 

Medical Department, battle organization on ship¬ 
board _ 

3 

2 

1908 

51 

Medical Department battle stations_ 

3 

1 

1907 

171 

Medical I^partment, composition, equipment, 
organization, and operation of, for the spring 
exercises of the Marine Corps Expeditionary 
Force_ 

3 

18 

1923 

330 

Medical Department in warfare_ 

4 

7 

1913 

555 

Medical Department of the Marine Corps, East 
Coast Ex^ditionary Force, during fall maneu¬ 
vers, 1923.... 

5 

20 

1924 

531 
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Medical Department of the United States naval 
torpedo station, Alexandria, Va-- 

3 

15 

1921 

701 

Medical Department on expeditionary duty.. 

1 

8 

1914 

61 

Medical Department organization for battle_ 

Medical difficulties encountered by combat forces 
♦ operating in northern Nicaragua_ 

1 

1 

1907 

41 

4 

26 

1928 

884 

Medical division, activities of, of the United States 
Naval Hospital, San Diego, Calif- 

1 

17 

1922 

111 

Medical Education, council on, of the American 
Medical Association.____ 

3 

1 

1907 

191 

Medical ethics (nc) _ 

3 

25 

1927 

675 

Medical ethics in the Navy____ 

1 

8 

1914 

127 

Medical examination of Army recruits_ 

4 

3 

1909 

389 

Medical expedition to the South Seas (nc) _ 

4 

20 

1924 

470 

Medical experience, basic, prior to specialization, 
plea for_i_ 

3 

22 

1925 

257 

Medical experiences in the Amazonian Tropics 

2 

8 

1914 

270 

Medical guard (ab) ____ 

3 

10 

1916 

543 

Medical items of historical interest wanted (nc) - 

2 

24 

1926 

356 

Medical journals--- 

3 

11 

1917 

363 

Medical library on the U. S. S. Solace.. 

1 

5 

1911 

61 

Medical man and vital statistics... 

1 

6 

1912 

1 

Medical narrative of the arrangements of the First 

Division at the Battle of the Aisne (a6)_ 

Medical needs of the Republic of Haiti at the 
present time__ 

4 

9 

1915 

672 

2 

24 

1926 

269 

Medical officer___ 

1 

12 

1918 

65 

Medical officer in battle (nc) _ 

6 

22 

1925 

701 

Medical officers in civil practice.... 

Medical officers, work of (nc) _ 

1 

8 

1914 

128 

4 

17 

1922 

674 

Medical personnel of the French Navy (nc) _ 

1 

14 

1920 

156 

Medical practice, history of, in Illinois (nc). 

4 

25 

1927 

939 

Medical prophylaxis as "applied at present for the 
prevention of venereal diseases in the Navy_ 

1 

23 

1925 

65 

Medical Quarterlv (nc) __ 

4 

14 

1920 

673 

Medical records (nc)___ 

3 

26 

1928 

709 

Medical relief afforded in flooded districts of San 
Diego__ 

3 

10 

1916 

567 

Medical relief measures at Adana, Turkey_ 

4 

3 

1909 

452 

Medical relief measures at Messina, Sicily_ 

4 

3 

1909 

449 

Medical school laboratories... 

4 

7 

1913 

573 

Medical School of the University of Virginia (nc).. 

4 

14 

1920 

673 

(nc).. 

2 

15 

1921 

475 

Medical School, United States Naval, established 
in 1902 . . . 

4 

4 

1910 

585 

Medical services, research in (nc) - 

2 

24 

1926 

321 

Medical social work and its application to Army 
and Navy hospitals __ 

4 

26 

1928 

935 

Medical stores and supplies, question of keeping in 
stock sufficient quantities of -- 

3 

21 

'l924 

467 

Medical supplement to the daily review of the 
foreign press (ab) _ _ 

4 

12 

1918 

751 

Medical survey of the town of Taytay (ab) - 

2 

4 

1910 

247 

Medical tactics in naval warfare_ 

2 

24 

1926 

175 


4 

24 

1926 

699 


1 

25 

1927 

20 

Medical training in London (nc) _ _ 

4 1 

14 

1920 

672 

Medical treatment while on leave or furlough . 

'2 i 

16 

1922 

354 

Medical work in American Samoa.. ___ 

4 

7 

1913 

546 

Medicinal garden _ -_-_ 

5 1 

17 

1922 

763 

Medicinal gardens (nc) ___ 

5 I 

17 

1922 

837 

Medicinals and dves (nc) - - - 

2 , 

25 

1927 

401 

Medicine and hygiene in the Trcmics, future of (nc) _ 

5 1 

22 

1925 

603 

Medicine and surgery from the German viewpoint, 
lessons of the World War in_ 

4 1 

16 

1922 

672 
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Medicine, Congress of, sixteenth international_ 

1 

4 

1910 

128 

Medicine, future of in the United States (a6)_ 

3 

15 

1921 

649 

Medicine in art (nc)..... 

6 

16 

1922 

1080 

Medicine in Rome___ 

1 

14 

1920 

103 

Medicine in Turkey_____ 

2 

25 

1927 

229 

Medicine, practice of, in Europe during the Middle 
Ages_ 

4 

13 

1919 

747 

Medicine, study of, in Strasbourg_ 

5 

16 

1922 

874 

Medicine, value of art to (nc)..... 

4 

18 

1923 

488 

Medico-military administration (ab) _ 

1 

13 

1919 

134 

Medico-military report on a cruise in Dominican 
Republic waters.... 

2 

7 

1913 

308 

Medico-military report on ports of the west coast of 
Central America and Mexico_ 

2 

7 

1913 

311 

Mediterranean fever, recent work on (oft)_ 

2 

2 

1908 

63 

Mediterranean fever, recent work on, cause, pre¬ 
vention, and treatment of (ab) ___ 

2 

2 

1908 

64 

Megacolon_ 

2 

11 

1917 

223 

Melanoma, diagnoeis of, by means of the resultant 
effusions (o6)_ 

3 

11 

1917 

411 

Melanosarcomata, cutaneous, with lymphatic in¬ 
volvement___ 

4 

24 

1926 

919 

Membranous pericolitis_ 

2 

7 

1913 

252 

Memoranda for medical oflBcers when a ship is com¬ 
missioned and subsequently_ 

4 

12 

1918 

601 

M^niftre’s disease (nc)____ 

4 

26 

1928 

978 

Meningeal infections, hexamethylenamine in.^. .. 

2 

25 

1927 

369 

Meningitis by injection of pyogenic microbes in the 
peripheral nerves {ab) _ 

4 

8 

1914 

707 

Meningitis, epidemic, spinal irrigations in_ 

4 

11 

1917 

572 

Meningitis of primary origin. 

4 

4 

1910 

520 

Meningococci, laboratory detection of carriers of_ 

2 

12 

1918 

205 

Meningococcus carriers, examination, detection, 
isolation, and treatment of____ 

2 

12 

1918 

195 

Meningococcus infection (ab) __ 

3 

16 

1922 

511 

Meningococcus in the blood (nc)... 

3 

13 

1919 

587 

Meningococcus strains from carriers, isolation of_ 

3 

12 

1918 

551 

Meningomyelitis, spinal decompression in (ab) _ 

Mental and moral training for war_ 

■ 2 

9 

1915 

296 

2 

7 

1913 

165 

Mental and physical qualmcations of recruits_ 

4 

22 

1925 

505 

5 

22 

1925 

644 


6 

22 

1925 

739 


1 

23 

1925 

85 


2 

23 

1925 

180 


3-4 

23 

1925 

322 


3 

23 

1925 

440 


1 

24 

1926 

171 


2 

24 

1926 

453 


3 

24 ! 

1926 

694 


4 

24 

! 1926 

1004 


1 

25 

1927 

224 


2 

25 

1927 

499 


3 

25 

1927 

780 


4 

25 

1927 

1032 


1 

26 

1928 

214 


2 

26 

1928 

475 


3 

26 

1928 

782 


4 

26 

1928 

1042 

Mental causes of accidents___ 

2 

18 

1923 

236 

Mental defectives at navfd disciplinary barracks, 
Port Roval, S. C.. 

2 

9 

1915 

211 

Mental defectives, tests in childhood for future 
work (ab) ____ 

4 

9 

1915 

672 
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Page 

Mental defects in the United States (nc) - 

4 

14 

1920 

669 

Mental deficiency {ab) _ 

2 

15 

1921 

427 

Mental disease and defects in United States troops 
{ab) _ _ _ 

4 

8 

1914 

685 

Mental disease, malingering in_ 

4 

10 

1916 

646 

Mental diseases, classification of_ 

1 

10 

1916 

61 

Mental diseases in the Navy_ 

3 

7 

1913 

417 

Mental examination of candidates for enlistment 
in the Navy and Marine Corps - 

1 

5 

1911 

29 

Mental examination of 60 recruits who became 
insane soon after enlistment_ 

3 

5 

1911 

295 

Mental examination of recruits_ 

2 

13 

1919 

198 

Mental hygiene and delinquency_ - _ 

2 

17 

1922 

360 

Mental hygiene, bibliographic service on (nc)_ 

Mental hygiene, underlying concepts in (ab) - 

3 

26 

1928 

713 

3 

11 

1917 

391 

Mental irritability in the Tropics (nc)_ 

1 

26 

1928 

145 

Mental manifestations in tumors of the brain (a6).. 

4 

8 

1914 

684 

Mental patients, follow-up studies (a5) ... 

3 

15 

1921 

654 

Meningococcus septicemia. --- 

Mental test and its relation to the service .. 

5 

16 

1922 

855 

2 

9 

1915 

200 

Mental test, color test not reliable as - 

1 

21 

1924 

74 

Mental tests at the United States naval training 
station, Newport, R. I _ 

6 

22 

1925 

664 

Mental tests for recruits (nc) - 

4 

20 

1924 

463 

Mental tests in the examination of applicants for 
enlistment.. -- 

2 

9 

1915 

222 

Mental tests in the examination of recruits _ 

3 

11 

1917 

325 

Mentality, Schier test for ---- 

1 

10 

1916 

68 

Mentally unfit, exclusion of, from the military 
services _ 

2 

10 

1916 

213 

Mercurochrome (nc) ...... 

4 

25 

1927 

941 

Mercurochrome in a case without diagnosis _ 

4 

25 

1927 

903 

Mercurochrome in erysipelas (nc) - 

2 

24 

1926 

353 

Mercurochrome intravenously administered in gono¬ 
coccus infection _ 

6 

22 

1925 

677 

Mercurochrome-220 as a germicide in ophthalmia 
neonatorum _ 

2 

17 

1922 

295 

Mercurochrome-220, in dentistry _ 

1 

15 

1921 

194 

Mercurochrome~220 soluble, foreign protein, and 
sugar in acute gonorrheal urethntis _ 

2 

25 

1927 

352 

Mercurochrome-220 soluble, foreign protein, and 
sugar in the treatment of gonorrheal urethritis 
and complications __— 

i 

! 2 

24 

1926 

279 

Mercurochrome-220, use of, in infected wounds - 

4 

16 

1922 

718 

Mercurochrome-220, soluble, in infections of the 
genitourinary tract ___ 

5 

1 22 

1925 

542 

Mercurochrome-220, use of, within the peritoneum. 

4 

16 

1922 

717 

Mercury, behavior of, in the human and animal 
organism on the usual therapeutic method of 
application {ab) ___ 

3 

7 

i 

i 1913 

467 

Mercury bichloride intravenously {ab) __ 

1 

15 

1 1921 

206 

Meritorious articles, 1924 (nc) __ 

6 

23 

1925 

507 

Mesenteric thrombosis {ab) .. 

1 

10 

1916 

147 

Mess halls, inexpensive decoration of at United 

States naval hospital. Great Lakes, HI - 

Mess tables, improvisea ... 

Messing arrangements in the United States naval 
hospital, Philadelphia .. 

1 

22 

1925 

35 

3 

13 

1919 

525 

3 

9 

1915 

428 

Messing system for naval hospitals _ 

3 

9 

I 1915 

426 

Metabolism, arteriosclerosis, and diet {ab) - 

3 

11 

1 1917 

388 

Metabolism, gaseous, influence of dry and moist 
air on (ab) __—.. 

1 

7 

1913 

153 

Metabolism, gaseous, of man, has the temperature 
of the body any influence on {ab) .. 

1 

7 

1913 

154 
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Numbed 


Metabolism in the body, influence of moisture in 

the air on (a5)_ 

Metabolism, observations on, in connection with 

an experimental march (ob)__ 

Metabolism of the man of the Tropics (ab)_ 

Metabolism studies on clinical medicine, bearing 

of (ab).. 

Metacai^al bone, fractured, open treatment of. . . . 

Metal susi>en8ory- 

Metallic foreign bodies, extraction of__ 

Metastatic pneumonia complicating tonsillitis. 

Methanol (nc)'._ 

Methanol on Trial (a6)-- 

Methyl alcohol and formic aldehyde, detection and 

determination of.__ 

Methyl alcohol chemistry, technology, and phar¬ 
macology of (ab)--- 

Methyl alcohol, detection of (ab)_ 

Methyl salicylate, poisoning by_ 

Methylene blue in purulent discharge from the eye 

socket (ab)_ 

Metric system (nc)_ 

Mexico, sanitary notes on--- 

Myeloid leukemia___ 

Microbic dissociation (nc)..._ 

Microfilariae, periodicity lacking (ab). 

Micro-Kahn reactions (nc)_ 

Middle-ear disease, prevalence of (ab)_ 

Middle-ear inflammation (ab)_ 

Migraine, clinical consideration of (ab)_ 

Military medical work in Constantinople_ 

Military offenders, treatment of_ 

Military organization and equipment in the present 

war_ 

Military orthopedic hospitals in the British Isles_ 

Military surgeon as a specialist_ 

Military Surgeons, Association of_ 


„ (nc). 

Military surgery at Foochow, China.. 

Military titl^ and military behavior_ 

Milk, bacillus acidophilus, simple procedure for 

preparing___ 

Milk, bacterial count of (ab)_ 

Milk, chlorination of (»c)_ 

Milk commission (ab)- 

Milk, condensed, keeping of, at the temperature of 

tropical climates (ab) __ 

Milk, determining the condition of (ab) _ 

Milk, estimation of dirt in (ab) - 

Milk, market, causes of high bacterial counts in (ab ). 
Milk, method for the destruction of bacteria in, by 

electricity (ab) _ I 

Milk, plating and microscopic methods in the bac¬ 
teriological examination of (ab) _ 

Milk, rapid method of counting bacteria in (ab).... 

Milk samples, preservation of, for analysis (ab) _ 

Milk, sanitary study of condensed (o6)_ 

Milk standards (nc) _j 

Milk, sterilization of, by means of electricity_ 

Milk, streptococci in (a6)_ 

Milk, tests for ascertaining the freshness of (ab) _ 


1 

2 

4 

3 
2 
1 
2 

4 
2 
6 

3 

2 

4 

3 
6 

4 
3 
3 
2 

3 
1 
2 
2 
2 
2 
2 
2 

1 

1 

2 

4 
2 
1 
1 
2 
1 

4 

3 

3 

4 

2 

3 
1 

4 

2 

1 

3 

4 

3 

4 
1 
3 
2 


Votume 

Ymt 

Pace 

9 

1015 

159 

7 

1913 

281 

16 

1922 

735 

2 

1908 

75 

14 

1920 

263 

3 

1909 

25 

13 

1919 

237 

4 

1910 

521 

19 

1923 

187 

16 

1922 

1062 

2 

1908 

64 

8 

1914 

327 

4 

1910 

539 

6 

1912 

392 

22 

1925 

697 

13 

1919 

821 

25 

1927 

683 

11 

1917 

429 

13 

1919 

297 

25 

1927 

666 

7 

1913 

146 

25 

1927 

391 

5 

1911 

263 

10 

1916 

384 

11 

1917 

240 

10 

1916 

387 

13 

1919 

229 

10 

1916 

34 

14 

1920 

66 

18 

1923 

177 

2 

1908 

109 

3 

1909 

203 

6 

1912 

89 

20 

1924 

63 

6 

1912 

300 

13 

1919 

73 

21 

1924 

548 

11 

1917 

409 

18 

1923 

381 

9 

1915 

608 

8 

1914 

315 

7 

1913 

468 

7 

1913 

154 

10 

1916 

712 

11 

1917 

266 

10 

1916 

168 

10 

1916 

558 

7 

1913 

636 

11 

1917 

406 

15 

1921 

919 

16 

1922 

190 

14 

1920 

430 

6 

1912 

277 
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Kumber 

Volume 

1 Year 

Page 

Miracidium of paragonimus, development of (a6). .1 

1 

4 1 

1910 

85 

Misconduct ruling (nc)_ 

5 

20 

1924 

603 

Mission of the Naval Reserve_ 

2 

25 

1927 

375 

Mitral regurgitation (nc)_ 

2 

25 

1927 

399 

Mobile laboratory units_ 

2 

12 

1918 

331 

Model camp hospital ashore. ... 

3 

7 

1913 

375 

Modeling compound impressions_ 

1 

18 

1923 

61 

Modeling compound, manipulation of, and sec¬ 
tional modeling compound impression technic_ 

1 

19 

1923 

34 

Modern medicine (nc)_ 

3 

19 

1923 

351 

Modified milk, use of, in infant feeding.. 

1 

25 

1927 

73 

Moliere (nc)_ 

1 

17 

1922 

132 

Monilias of gastrointestinal tract in relationship to 
sprue (ah) __ 

2 

16 

1922 

326 

Monrovia, Liberia__ 

4 

10 

1916 

725 

Montaigne and medicine (nc)_ 

1 

16 

1922 

113 

(nc)- 

4 

17 

1922 

669 

Morale_____ 

1 

15 

1921 

175 

Morale and medical care of dependents_ __ 

6 

23 

1925 

483 

Morbidity as a factor in study of health conditions 
in the Navv... ___ _ __ .. 

4 

22 

1925 

487 

Morphine, estimation of, and Lloyd^s reagent (a6)-- 

2 

9 

1915 

327 

Morphology of the adults of the filarise found in the 
Philippine Islands (ah) _ 

3 

9 

1915 

514 

Morphology of the Spirochaeta dutioni in the organs 
of rats (o6)-__ _ 

3 

2 

1908 

91 

Mortality of our public men (ab) __ 

1 

11 

1917 

87 

Mortality, relation of weight to (nc)_ 

5 

18 

1923 

626 

Mortality statistics for 1916 {ab) .... 

2 

12 

1918 

322 

Mosquito and malaria breeding at the Marine 
Barracks, Quantico, Va,, control of during the 
vear 1927____ 

3 

26 

1928 

747 

Mosquito breeding, improved moist chamber for 

(ab) ---. 

1 

8 

1914 

147 

Mosquito breeding, worn-out oil from automobile 
crank cases in the prevention of_ 

1 

24 

1926 

169 

Mosquito coast and the Caymans.. _ . 

4 

10 

1916 

737 

Mosquito control and use of niter cake as a larvicide 
at naval operating base, Hampton Roads, Va_ 

4 

21 

1924 

608 

Mosquito control in St. Thomas. _ 

3 

18 

1923 

291 

Mosquito control on the Isthmus of Panama. _ 

3 

26 

1928 

754 

Mosquito eradication ... _ _ 

1 

16 

1922 

1 

Mosquito larvae, detection of_ 

2 

15 

1921 

386 

Mosquito larvicide-disinfectant and the methods of 
its standardization {ab) _ _ 

1 

3 

6 

1912 

435 

Mosquito larvicides (ab)_ __ 

2 

6 

1912 

275 

Mosquito net, effect of, on the air within it {ab) _ 

1 

5 

1911 

94 

Mosquito spraying (a6)._ _ __ 

3 

8 

1914 

499 

Mosquitoes, campaign against at the naval oper¬ 
ating base, Hampton Roads, Va... 

1 

22 

1925 

104 

Mosquitoes, destruction of by the French in West 
Africa bv the “trous-pieges’’ {ab) . . . 

1 

4 

1910 

102 

Mosquitoes, do they require blood as nourishment 
in the development of their eggs? (ab)_ 

2 

6 

1912 

280 

Mosquitoes, extermination of.. . . 

1 

12 

1918 

144 

Mosquitoes, flight of (nc) --- 

4 

14 

1920 

674 

Mosquitoes observed in flight several miles off 
shore.. ..... . . 

3 

24 

1926 

691 

Mosquitoes, protection against (ab) -- 

3 

10 

1916 

543 

Mosquitoes, spraying of, in fight against malaria 
and other mosquito-carried diseases (ab) _ 

3 

7 

1913 

453 

Motion pictures, legal control of (nc) ... 

4 

13 

1919 

828 

Motor asphasia, symptoms of, followng neoarsphen- 
amine injection _ 

3 

18 

1923 

370 
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Number 

Volume 

. 

Year 

Page 

Motor-operating field theater__ 

4 

11 

1917 

535 

Motor points, notes on___ 

4 

16 

1922 

719 

Mouth in the etiology and symptomatology of 
general systemic disturbances (ao) __ 

3 

8 

1914 

473 

Mouth infection, prevention of... 

3 

8 

1914 

411 

Mouth, observations on the condition of (ab) __ 

4 

4 

1910 

578 

Mouthpiece, sanitary, for instructor pilots_ 

3 

26 

1928 

666 

Multiple calculi___ 

4 

24 

1926 

909 

Multiple diseases, method of recording_ 

4 

22 

1925 

496 

Multiple sclerosis__ 

2 

23 

1925 

130 

Mumps, a few remarks on treatment_ __ 

1 

23 

1925 

43 

Mumps among midshipmen at Naval Academy_ 

4 

25 

1927 

1022 

Mumps, epidemic of_ _ 

4 

13 

1919 

723 

Mumps with cerebral complications... 

1 

23 

1925 

42 

Mumps with orchitis and absence of parotiditis (ab ). 

3 

7 

1913 

422 

Muscular exercise, effect of, upon certain common 
blood constituents (ab) _ _ 

2 

16 

1922 

333 

Muscular exercise, effects of, upon man (a5)_ 

4 

7 

1913 

619 

Muscular spasms in man exposed to high tempera¬ 
tures_ - - _ _ __ 

2 

4 

1910 

207 

Musings during a cruise to the war zone_ _ 

1 

12 

1618 

53 

Mustard gas and the cardiovascular system_ 

2 

14 

1920 

268 

Mustard-gas poisoning (ab) .. . 

1 

13 

1919 

133 

Mycosis of the hands and feet_ 

5 

21 

1924 

615 

Mycosis of the hands and feet, crutch itch, builous 
dermatitis of the feet, etc_ 

1 

22 

1925 

79 

Myelitis, acute. .... . 

1 

15 

1921 

130 

Myeloid sarcoma (ab) _ 

2 

9 

1915 

321 

Myelomatosis wnth Bence-Jones protein in the 
urine (a6)-,____ _ 

3 

3 

1609 

296 

Myiasis of the ear____ 

3 

16 

1923 

345 

Myiosis, human, from the screw-worm fly (ab) _ 

2 

2 

1908 

58 

Myocarditis, chronic, and its management (ab). _ 

2 

16 

1922 

301 

Mvocarditis, treatment of (ab) .. _-l_ 

2 

10 

1916 

348 

Mvocarditis w'ith rupture_ > __ 

4 

3 

1909 

378 

Myopia, keratitis as a cause of (ab) __ 

4 

6 

1912 

621 

Myositis purulenta (?), case of_ _ 

3 

1 

1907 

163 

Myositis, tropical (ab).. _ ___ 

4 

16 

1922 

727 

Myzomyia rossii as a malaria carrier (ab) _ 

2 

5 

1911 

212 

Nails and screws in joint surfaces (ab) __ 

1 

11 

1917 

78 

Naphthalene for the destruction of mosquitoes (ab). 

4 

8 

1914 

705 

Narcosis under an artificially restricted circulation 
(ab) _ __ ___ 

1 

3 

1909 

59 

Narcotic addiction, pathology of.. 

1 

11 

1917 

64 

Narcotic Control Association of California_ 

4 

17 

1922 

665 

Narcotic theories, exploding some__ 

Narcotics, care of, in the Navy (nc) _ 

3 

26 

1928 

764 

3-4 

23 

1925 

271 

Narcotics, obliteration of the craving for (ab) _ 

1 

4 

1910 

no 

Nares, foreign bpdv in___ 

2 

19 

1923 

168 

Nasal bones, fracture of_ 

3 

12 

1918 

477 

Nasal catarrh, why is it so prevalent in the United 
States (ab) ___ 

2 

8 

1914 

332 

Nasal deformities, correction of (ab) _ 

1 

9 

1915 

164 

4 

14 

1920 

666 

Nasal ganglion neurosis (ab) _ _ 

3 

9 

1915 

524 

Nasal infection and deafness (ab).. _ 

2 

11 

1917 

269 

Nasal orifice, posterior, obstruction of (ab) __ _ 

2 

10 

1916 

383 

Nasal polyp...... 

2 

19 

1923 

169 

Nasal polypi (ab). ..... 

4 

9 

1915 

706 

Nasal synechiffi, treatment of, with mica plates (a6)_ 

3 

7 

1913 

470 

Naso-pharyngeal operations, nature and control of 
hemorrhage in (ab)... _ _ 

3 

11 

1917 

461 

National Academy of Science (nc) .. 

2 

15 

1921 1 

476 

National Anesthesia Research Society (nc) _ 

2 

14 

1920 1 

285 
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National Board of Medical Examiners (nc)_ 

National Museum, United States, in relation to 

other Government scientific collections_ 

National Research Council (n^-- 

Naval Academy, Annapolis, Md-- 

Naval action off Helgoland (a&)_ 

Naval air station, Pensacola, Fla_ 

Naval air station, United States, Pauillac, France. 
Naval Air Station, United States, Rockaway 

Beach, L. I_ 

Naval and military medicine, retrospect of... 

Naval base, Hampton Roads, Va_ 

Naval dental school_ 

Naval dispensary and hospital defined (nc)_ 

Naval health record___ 

Naval hospital at San Diego, Calif_ 

Naval hospital, Charleston, S. C., organization of._ 

Naval hospital, Chelsea, Mass., history of_ 

Naval Hospital Corps___ 

Naval hospital, Fort Lyon, Colo., history of_ 

Naval hospital libraries, value of... 

Naval hospital, new, formally opened... 

Naval hospital. New Orleans, surgical service of.._ 
Naval hospital, Norfolk, work done in the wards of _ 
Naval hospital, Portsmouth, N. H., case reports 

from_ 

Naval hospital reservation, Washington, D. C., 

early history of____ 

Naval hospit^. United States, Great Lakes, Ill., 

activities in__ 

Naval hospital, United States, St. Thomas, Virgin 

Islands_ 

Naval hospitals, business administration at_ 

Naval hygiene, foundersof, Lind, Trotter, and 

Blane______ 

Naval Hygiene, Gatewood's, review of_ 

Naval Mescal Bulletin.,___ 

Naval Medical School, closing exercises of the_ 

Naval Medical School collections__ 

Naval Medical School laboratories.. 


Number 

Volame 

Ymr 

Pete 

1 

16 

1922 

116 

2 

20 

1824 

224 

1 

5 

1911 

41 

2 

14 1 

1920 

284 

4 

17 

1922 

730 

2 

d 

1915 

312 

4 

17 

1922 

729 

3 

13 

1919 

611 

3 

13 

1919 

616 

3 

15 

1921 

561 

2 

17 

1922 

367 

5 

18 

1923 

611 

2 

15 

1921 

477 

4 

4 

1910 

527 

5 

18 I 

1923 

557 

4 

13 

1919 

876 

3 

14 

1920 

311 

4 

8 

1912 

590 

5 

17 

1922 

745 

5 

23 

1925 

403 

1 

6 

1912 

92 

3 

15 

1921 

507 

3 

7 

1913 

471 

3 

8 

1914 

469 

3 

10 

1916 

573 

6 

21 

1924 

764 

1 

16 

1922 

187 

4 

26 

1928 

894 

4 

14 

1920 

563 

4 

3 

1909 

387 

2 

6 

1912 

250 

1 

16 

1922 

43 

3 

5 

1911 

358 

1 

6 

1912 

69 

2 

6 

1912 

229 

3 

6 

1912 

395 

4 

6 

1912 

575 

1 

7 

1913 

/ 105 

\ 128 

2 

7 

1913 

243 

3 

7 

1913 

397 

1 

8 

1914 

107 

2 

8 

1914 

281 

3 

8 

1914 

453 

4 

8 

1914 

647 

1 

9 

1915 

111 

2 

9 

1915 

271 

3 

9 

1915 

423 

4 

9 

1915 

635 

1 

10 

1916 

97 

2 

10 

1916 

309 

3 

10 

1916 

493 

4 

10 

1916 

665 

1 

11 

1917 

65 

4 

12 

1918 

805 

2 

13 

1919 

393 

3 

11 

1917 1 

i 437 
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Number 

Volume 

Year 

Page 

Naval Medical School, United States, established 
in 1902 . 

4 

4 

1910 

585 

Naval medical service (nc)__ 

1 

18 

1923 

97 

Naval medical service as a career (nc)_ 

2 

16 

1921 

477 

Naval medical supply depot_ 

3 

11 

1917 

837 

Naval prison, Portsmouth, N. H., study of prisoners 
at.. _ 

1 

22 

1925 

26 

Naval prison. United States, Portsmouth, N.’H., 
from the aspect of the medical officer_ 

5 

22 

1926 

553 

Naval railway battery in France_ 

4 

13 

1919 

831 

Naval Reserve___ 

2 

25 

1927 

375 


3 

25 

1927 

639 


4 

25 

1927 

909 


1 

26 

1928 

113 


2 

26 

1928 

359 

Naval Reserve officers and transfer between classes 
of officers in the Naval Reserve, commissions for. 

3 

26 

1928 

670 

Naval surgeon, what every one should know_ 

Naval training station, Hampton Roads, Va.. 

3 

12 

1918 

394 

3 

16 

1922 

599 

5 

16 

1922 

949 


• 3 

17 

1922 

637 


2 

10 

1923 

245 

Naval training stations. Medical Department 
activities at_ 

2 

20 

1924 

275 

Naval training station, naval operaring base, 
Hampton Roads, Va_ 

3 

18 

1923 

398 

Naval training station, Newport, R. I., observa¬ 
tions covering a period of two years at the receiv¬ 
ing building_ 

3 

22 

1925 

307 

Naval training station, San Francisco, Calif_ 

5 

16 

1922 

055 

2 

17 

1922 

368 

Naval training station. United States, notes from.. 

4 

19 

1923 

644 

Naval training stations, notes from_ 

3 

19 

1923 

386 


6 

20 

1924 

804 

Navy Dental School_ 

1 

19 

1923 

1 

Navy mine depot. Yorktown, Va_ 

Navy Mutual Aid Association (nc)... 

2 

17 

1922 

868 

4 

14 

1920 

672 

^ («c). 

1 

15 

1921 

249 

Navy Nurse Corps__ 

1 

20 

1924 

75 

Navy Nurse Corps and its relation to the advance¬ 
ment of nursing education_ 

5 

21 

1924 

686 

Navy Nurse Corps, assistant superintendents_ 

3 

26 

1928 

676 

Navy Nurse Corps — ^leave_ 

2 

16 

1922 

353 

Navy ration from viewpoints of nutritional science 
and practical administration_ 

2 

24 

1926 

381 


3 

24 

1926 

683 

Navy recruiting___ 

4 

24 

1926 

955 

3 

14 

1920 

371 

Navy Recruiting Station, Pittsburgh, Pa_ 

1 

13 

1919 i 

171 

Navv, strength of_ 

1 

13 

1919 

172 

Navy yard activities... 

2 

10 

1916 

240 

Navy's work in American Samoa_ 

4 

24 

1926 

939 

Necator americanus in Ceylon (afe)_ 

4 

3 

1909 

416 

Necaior americanus in Samoa... 

4 

4 

1910 

476 

Neck, transfixion wound of.. 

3 

26 

1928 

643 

Necrosis, influence of diet upon, caused by hepatic 
and renal poisons (ab) ... 

2 

9 

1915 

292 

Necrosis of the mandible_ 

1 

15 

1921 

134 

Needle for anesthesia of the maxillary nerve_ 

4 

25 

1927 

889 

Needle-holding device (nc)__ 

3 

26 

1928 

703 

Needle puncture, exploratory of the maxillary 
antrum in 100 tuberculous individuals (ab) __ 

1 

8 

1914 

162 

6711—28-22 
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Number 

Volume 

Year 

Pace 

Negritos of the Philippine Islands (ab) _ 

3 

14 

1920 

435 

Nematode found in the liver of a wild rat_ 

1 

3 

1909 

52 

Neoarsphenamine and other arsenical compounds 
in the United States Navy, reactions incidental 
to the administration of_ 

1 

25 

1927 

177 

Neoarsphenamine, death from... 

2 

15 

1921 

401 

Neoarsphenamine, fatal case of acute poisoning by. _ 

2 

22 

1925 

217 

Neoarsphenamine in the Navy, reactions following 
the administration of_ 

2 

24 

1926 

447 

Neosalvarsan, intravenous injection of, in con¬ 
centrated solution_ 

3 

9 

1915 i 

441 

Neosalvarsan administration and brief outline of 
the treatment for syphilis used at the United 
States naval hospital, Norfolk, Va__ 

1 

8 

1914 

45 

Neosalvarsan, administration of... 

3 

15 

1921 

536 

Neosalvarsan, clinical experience with (ab) _ 

4 

6 

1912 

594 

Nephelometer-colorimeter, improvements in (a6)_.. 

4 

15 

1921 

888 

Nephrectomies, seven___ 

2 

22 

1925 i 

165 

Nephrectomy without drainage for tuberculous 
kidnev (ab) ___ 

1 

7 

1913 

136 

Nephritic diazo reaction. ____ 

1 

26 

1928 

105 

Nephritics, diet sheet for {ab) __ 

4 

14 

1920 

651 

Nephritis, acute, following acute tonsillitis {ab) _ 

1 

6 

1912 

138 

Nephritis, chronic {ab) _ 

1 

16 

1922 

83 

Nephritis, chronic, clinical value of blood chemistry 
in_ 

2 

18 

1923 

219 

Nephritis, chronic, in recruits_ 

4 

3 

1909 

347 

Nephritis, chronic vascular, nonprotein nitrogenous 
constituents of the blood in {ab) __ 

3 

8 

1914 

478 

Nephritis, fatal case of_ _ . 

3 

•18 

1 1923 

365 

Nephritis, glomerular, treated surgically and re¬ 
sulting in clinical cure_ 

2 

2 

1908 

33 

Nephritis, new test for {ab) _ 

3 

15 

1921 1 

640 

Nephritis, purulent, hematogenic origin of {ab) _ 

2 

3 

1909 

163 

Nephritis, unilateral, renal function in acute ex¬ 
perimental {ab) __ 

3 

9 

1915 

473 

Nephro-pyelo-and ureterolithotomy, technic of (a6). 

1 

8 

1914 

140 

Nephro-ureterectomy {ab) _ 

4 

5 

1911 

517 

Nerve injuries of the war (a6)__ 

4 

14 

1920 

658 

Nervous and mental disturbances (a6)_ 

3 

9 

1915 

477 

Nervous disorders, functional, observed in in¬ 
dustrial and mercantile establishments.. 

5 

23 

1925 

422 

Nervous system and naval warefare_ 

4 

8 

1914 

576 

Nervousness of the Jew {ab) __ 

3 

14 

1920 

410 

Neurasthenia____ 

2 

1 

1907 

119 

Neurological and psychiatric cases... 

2 

14 

1920 

191 

Neurological surgery {ab) ___ 

1 

5 

1911 

76 

Neurology, Wassermann reaction and its application 
to {ab) _ 

4 

8 

1914 

682 

Neuroparalvtic keratitis_ 

1 

15 

1921 

127 

Neuropathologic cytology of anemia, infections, 
Graves's disease, and surgical shock (ab) _ 

4 

4 

1910 

574 

Neuropsvchiatric disabilities___ 

2 

17 

1922 

282 

Neuroses, newer concepts of (ab) _ 

2 

12 

1918 

281 

Neuroses, traumatic___ 

2 

22 

1925 

127 

Neuroses, war (ab) _ 

1 

13 

1919 

118 

1 

13 

1919 

127 

Neurosis, gastric_ 

3 

21 

1924 

365 

Neurosis, hysteroides_ 

2 

* 

1910 

195 

N eurosyphUis____ 

3 

16 

1922 

483 

(ab)... . 

6 

16 

1922 

1048 


2 

21 

1924 

145 


2 

22 

1925 

181 

(nc) ... 

4 ! 

25 ! 

1927 

954 
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Page 

Neurosyphilis, gold sol^ diagnostic work in 
Neurosyphilis, high incidence and early onset of (nc). 

3 

11 

1917 

390 

3 

17 

1922 

509 

Neurosyphilis in treated cases on the island of St. 
Croix, Virgin Islands___ 

3 

19 

1923 

343 

Ncurosyphilis, intraspinal treatment of (aft)_ 

3 

16 

1922 

516 

Neurosyphilis, paretic_ 

2 

22 

1925 

131 

Neurosyphilis, secondary, in the Navy_ 

2 

23 

1925 

96 

Neurosyphilis, tryparsamide and sulpharsphena- 
mine in the treatment of,.__ 

5 

22 

1925 

526 

Neurotic girl (nc)_ 

3 

14 

1920 

444 

New Year___ 

1 

14 

1920 

127 

New York Academy of Medicine, annual graduate 
fortnight of (nc)___ 

3 

26 

1928 

714 

New York Harbor_ 

1 

18 

1923 

122 

New York Post-Graduate Medical School_ 

4 

3 

1909 

385 

Nicaragua, northern, medical difficulties encoun¬ 
tered bv combat forces operating in.. 

4 

26 

1928 

884 

Nitric acid poisoning, death from_ 

1 

15 

1921 

133 

Nitrogen, estimation of___ 

3 

7 

1913 

394 

Nitrogen in urine, feces, or other organic materials, 
method for the clinical estimation of_ 

1 

4 

1910 

69 

Nitrous oxide and cholemia (ah) _ 

1 

16 

1922 

104 

Nitrous oxide and oxygen, use of, for prolonged 
anesthesia (ab) ___ 

1 

5 

1911 

85 

Nitrous oxide-oxygen, the most dangerous anes¬ 
thetic (ah) _ 

Noguchi’s complement fixation test...-. 

4 

10 

1916 

699 

3 

5 

1911 

327 

Noise - _' 

2 

17 

1922 

317 

Noise, needless, a detriment to health and effi¬ 
ciency_ 

6 

20 

1924 

801 

Nomenclature, classification of, 1913_ 

1 

8 

1914 

75 

Nomenclature for causes of physical disability in 
the Navy.... 

2 

5 

1911 

149 

Nomenclature for the naval medical service_ 

1 

6 

1912 

22 

Nomenclature, mistakes made in, 1913___ 

1 

8 

1914 

70 

Nomenclature of Diseases and Causes of Death, 
Second International Conference for Revision of, 
held at Paris, July 1-3, 1909_ 

4 

3 

1909 

445 

Nomenclature titles___ 

4 

20 

1924 

524 

Nomenclature titles to be used in cases where teeth 
are extracted because of focal infection_ 

3-4 

23 

1925 

322 

Noncorrodible instruments__ 

3 

15 

1921 

532 

Nonhemolytic streptococcus lesions in vitally stained 
rabbits (ab) _____ 

2 

11 

1917 

265 

Nonspecific protein reactions___ 

2 

24 

1926 

447 

Nonspecific protein therapy_ 

3 

22 

1925 

334 

Nonsyphilitic sera, results with cholesterinized anti¬ 
gens in (ab) _ 

3 

10 

1916 

551 

Nordhoff-Jung, Sofie A., cancer research prize (nc). 

5 

18 

1923 

628 

Normal auscultatory dinerences between the sides 
of the chest (ab) .... 

2 

4 

1910 

273 

Normal heart, size of, a teleroentgen study_ 

2 

16 

1922 

219 

U. S. S. Northern Pacific, grounding of__ 

North Sea action of January 24, 1916 (ab)_ 

1 

14 

1920 

185 

3 

9 

1915 

493 

Norton, Oliver Dwight (1859-1920)_ 

3 

14 

1920 

389 

Nose and throat, examination of, in relation to 

general diagnosis (ab) __ 

Nose and throat operations, horse serum in 
'hemorrhage from (ab) ..... 

3 

6 

1911 

400 

1 

9 

1915 

164 

Nose and throat, pituitary extract as a coagulant 
in the surgery of (ab) __ 

2 

9 

1915 

332 

Nose and throat work in Boston (nc) _ 

6 

18 

1923 

726 

Nose, deformities of..... 

2 

19 

1923 

152 
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Volnins 

o 

Paca 

Noae, depressed fractures of, by transplant of 
cartilage (a6)_ 

2 

10 

1916 

365 

Nose, throat, and ear, chronic local infection al, 

as a cause of nneral infection (ob)_ 

Noee, throat and ear requirements of airmen (a6).. 

3 

9 

1915 

523 

6 

16 

1922 

1065 

NoteSi odd--_____ 

3 

16 

1922 

564 

6 

16 

1922 

1095 

Novarsenobenzol, death from_ 

1 

15 

1921 

193 

Novarsenobenzol subcutaneously (nc)_ 

4 

14 

1920 

674 

Novocainadrenalin injected intravenously, index 
of toxicity of (ah) _ 

3 

10 

1916 

538 

Novocaine anesthesia_ 

2 

20 

1924 

184 

Nurse as an anesthetist___ 

4 

21 

1924 

575 

Nurse Corps____ 

2 

16 

1922 

351 

Nurse Corps, activities of, in our island possessions 
(nc)_ 

1 

20 

1924 

76 

Nurse Corps, Reserve, of the United States Army.. 

3 

26 

1928 

675 

Nurse, Navy, and the Enchanted Isles.. 

5 

17 

1922 

864 

Nurse, Navy, in the Near East___ 

4 

25 

1927 

920 

Nurse, part plaved bv, in a hospital program_ 

4 

17 

1922 

683 

Nurse, r61e of, in cure and prevention_ 

2 

17 

1922 

316 

Nurse, soul of___ 

2 

23 

1925 

153 

Nurses* Association, American... 

1 

20 

1924 

76 

Nurses, course of instruction for.. 

6 

16 

1922 

1097 

Nurses, International Council of_ 

1 

24 

1926 

; 127 

[ 132 


3 

26 

1928 

678 

Nursing, American Red Cross, in Alaska_ 

3 

21 

1924 

371 

Nursing, course for instructors of_ 

3 

20 

1924 

363 

Nursing, development in 1922_ 

4 

16 

1922 

750 

Nursing education, recent developments in_ 

2 

24 

1926 

357 

Nursing, essentials in (nc)____ 

1 

15 

1921 

246 

Nursing, future of__ 

3 

15 

1921 

631 

Nursing in the Navy__ 

3 

24 

1926 

607 

Nursing in the Navy, history of_ 

1 

26 

1028 

123 

Nursing in the Philippine Islands_ 

2 

20 

1924 

231 

Nursing problems financed by the Rockefeller 
Foundation, report of conunittee on- 

4 

17 

1922 

679 

5 

17 

1922 

859 

Nursing, prophecy in 1814_ 

4 

16 

1922 

749 

Nursing, spirit of..... 

1 

23 

1025 

47 

Nursing, 30 years of progress in_ 

6 

21 

1924 

851 

Nutrients, stimulating effect of (ab) . 

4 

13 

1910 

819 

Nutrition, problems in (ab) ___ 

4 

7 

1913 

633 

Nutritive factors in animal tissues (ab) .. 

4 

13 

1019 

820 

Nylander's reaction (ab) __ 

4 

4 

1910 

542 

Nystagmus, miner’s (nc)___ 

2 

15 

1921 

471 

Observations covering a period of two years at the 
receiving building. United States naval training 
station, Newport, R. I_ 

3 

22 

1925 

307 

Obstetric practice, normal human blood serum in 
(ab) . 

4 

6 

1912 

591 

Obstetrics, evervday problems in_ 

3 

26 

1928 

566 

Occlusal stress, correction of, on inlay patterns 
without distortion_ 

2 

18 

1023 

224 

Occlusion of the left common carotid artery_ 

1 

22 

1925 

48 

Occult blood in feces, urine, and stomach contents, 
detection of___ 

4 

2 

1908 

57 

Occult blood, test for (nc)_ 

3 

18 

1923 

383 

Occupational factors in disease and suggestions for 
their elimination (ab) ____ 

4 

9 

1915 

696 

Occupational injury__ 

1 

18 

1923 

77 

Occupational therapy. 

4 

14 

1920 

536 
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Page 

Ocular anaphylaxis {ab) _ 

2 

11 

1917 

266 

Ocular and other complications of syphilis treaty 
by salvarsan (ab) _ __ 

2 

13 

1919 

336 

3 

8 

1914 

513 

Ocular complications due to typhoid inoculations 
(ab) _ 

2 

14 

1920 

280 

Ocular conditions, relation of general arteriosclero¬ 
sis to (ab) _ 

4 

9 

1915 

703 

Ocular enucleation_^_ 

2 

26 

1927 

326 

Ocular headache (ab) _ 

3 

7 

1913 

469 

Ocular humors, excretion of hexamethylenamine 
in the {ab) ____ 

1 

7 

1913 

156 

Ocular manifestations of arteriosclerosis and their 
diagnostic and prognostic significance (ab) _ 

1 

9 

1915 

162 

Ocular muscles, advancement of, by the Fox tech¬ 
nique _ 

2 

15 

1921 

392 

Ocular phenomena in the psychoneuroses of war¬ 
fare {ah) _ 

2 

14 

1920 

278 

Ocular tonometry (ab) _ 

2 

. 7 

1913 

298 

Ocular tuberculosis, status of tuberculin therapy 

in {ab ). _ _ _ _ 

1 

10 

1916 

171 

Odynphagia, method for the relief of certain forms 
of {ab) _ 

3 

5 

1911 

376 

OflScer-Material School at Princeton (nc).. 

2 

13 

1919 

342 

OflScial correspondence (nc)... 

4 

22 

1925 

473 

2 

26 

1928 

359 

Oil immersion versus the low-power objective_ 

2 

12 

1918 

246 

Oil of chenopodium, poisoning by_ 

4 

15 

1921 

818 

Oil of wintergreen a cause of ratal poisoning_ 

* i 

24 

1926 

998 

Ointment bases {ab) ___ 

2 

7 

1913 

295 

OUulanus iricuspis in stomach contents of cat_ 

3 

2 

1908 

62 

Omentum, functions of the great (ab) .. 

Omissions in the Annual mport of the Surgeon 
General, 1919 (nc)_ 

3 

5 

1911 

372 

2 

14 

1920 

286 

Onchocerciasis in cattle (ab) ... 

3 

5 

1911 

897 

Operating room 100 years ago (nc).. 

1 

16 

1922 

118 

Operating-room lighting (nc;.... 

2 

20 

1924 

230 

Operating room technique_ 

1 

15 

1921 

10 

Operating room, viewing stand and radio for. 

1 

26 

1928 

111 

Operating units at the front_ 

4 

12 

1918 

787 

Operations, one thousand, during a shore cruise_ 

1 

25 

1927 

105 

Operations performed in Haiti_ 

3 

11 

1917 

374 

Ophthalmal tuberculin reaction in lepers (oft)_ 

1 

4 

1910 

83 

Ophthalmia gonorrhoica_*__ 

1 

4 

1910 

57 

Ophthalmia, granular, carbonic cauterization in the 
treatment of (ab) __ 

3 

8 

1914 

513 

Ophthalmia neonatorum, mercurochroine-220 as a 
germicide in___ 

2 

17 

1922 

295 

Ophthalmia, sympathetic (ab) .. 

1 

6 

1912 

142 

Ophthalmic practice, protest against the indiscrimi¬ 
nate use of the organic compounds of silver in 

(ab) __ 

1 

6 

1912 

145 

Ophthalmic practice, salvarsan in (ab)_ 

2 

8 

1914 

330 

Ophthalmitis in secondary syphilis_ 

4 

14 

1920 

639 

(^hthalmitis, S3mipathetic, new method for the 
prevention and treatment of (ab)_ 

1 

5 

1911 

108 

Ophthalmo reaction for the Army, significance of 
(ab) _ 

1 

3 

1909 

101 

Ophthalmology and oto-laryngology for the general 
physician (ab) ___ 

1 

12 

1918 

107 

Ophthalmology in its relation to aviation (nc). 

3 

20 

1924 

347 

Ophthalmoplegia, internal___ 

2 

14 

1920 

260 

Ophthalmoscope, use of (nc)... 

6 

19 

1923 

830 

Ophthalmoscopy at recruiting stations_ 

3 

4 

1910 

395 
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Pa«e 

Optic atrophy...... 

4 

14 

1920 

641 

Optic neuritis and salvarsan treatment (a6)_ 

1 

9 

1915 

163 

Opposition, value of..*___ 

Opsonic determinations in the discovery of typhoid 

3 

12 

1918 

437 

carriers {ab) ___ 

Opsonins and their present diagnostic and thera- 

3 

4 

1910 

412 

peutic status____ 

2 

1 

1907 

105 

Opsonins, doctrine of (ab) __ 

Oral administration of emulsified form of tetraiodo- 

2 

3 

1909 

187 

phenolphthalein in cholecystography (nc)_ 

4 

26 

1928 

980 

Oral hygiene (ab) _ 

2 

6 

1912 

278 

(a6)----.... 

3 

14 

1920 

431 

Oral hygiene as applied to hospital practice_ 

2 

17 

1922 

278 

Oral hygiene, importance of, to submarine personnel. 

4 

22 

1925 

447 

Oral prophylaxis (ab) __ 

2 

4 

1910 

259 

iab) . 

Orbit, use of local anesthesia in exenteration of the 

1 

5 

1911 

91 

(ab) .-__ 

2 

8 

1914 

330 

Orders issued to of!}cers and nurses__ 

1 

16 

1922 

213 

2 

16 

1922 

403 


3 

16 

1922 

632 

Organic compounds of the aromatic series as chola- 

4 

16 

1922 

815 

gogues (a6)...... 

3 

6 

1912 

441 

Organic matter in the expired breath (ab) _ 

2 

6 

1912 

276 

Organization and equipment of Navy hospital units. 
Organization and finances of the Bureau of Medi« 

2 

12 

1918 

184 

cine and Surgerv___ 

Organization, camp management, and sanitation in 
effect at the Marine Barracks, Camp Elliott, 
Isthmian Canal Zone, Panama, April, 1910, to 

1 

7 

1913 

39 

February, 1912_ 

Organization of the Medical Department (naval) 

3 

6 

1912 

458 

for battle_____ 

Organization of the medical service at the main 

dressing station in battle (ab) ___ 

Organization of the United States Naval Hospital, 
Charleston, 8. C_____ 

4 

2 

1908 

46 

2 

6 

1912 

259 

4 

13 

1919 

876 

Organization, plan of, for a naval hospital_ 

2 

15 

1921 

316 

Oriental sores (ab) ...... 

2 

16 

1922 

324 

560 

Orientation and equilibration (ab) _ 

3 

10 

1916 

Orientation of bats (nc)___ 

2 

15 

1921 

472 

Origin not in line of duty__ 

4 

17 

1922 

687 

Oroya fever (nc) ___ 

Orthopedic service, United States Naval Hospital, 

3 

24 

1926 

594 

Chelsea, Mass___ 

2 

17 

1922 

287 

Orthopedic surgery, surgical technic in (ab) . .. 

2 

13 

1919 

329 

Os calcis, fracture of.... 

2 

12 

1918 

267 

Osier, Dr. William (nc)__ 

1 

17 

1922 

132 

Osier, William, writings of (nc)_ 

4 

15 

1921 

913 

Osteitis deformans___ 

6 

23 

1925 

504 

Osteoma of the humerus__ 

4 

14 

1920 

552 

Osteoma of the tibia_ 

1 

15 

1921 

131 

Osteomata, multiple____ 

4 

25 

1927 

875 

Osteomyelitis, acute, with metastasis_ 

4 

25 

1927 

883 

Osteomyelitis following fracture.. _ 

2 

4 

1910 

180 

Osteomyelitis of the dorsal spine_ _ 

2 

21 

1924 

193 

Osteomyelitis, war..__ 

2 

14 

1920 

255 

Osteoplastic periostitis of traumatic origin_ 

1 

4 

1910 

1 

Osteoplasty (ab) ... — — 

3 

7 

1913 

447 

Othematoma, removal of... 

1 

18 

1923 

86 

Otitic meningitis, acute (ab) ___ 

2 

4 

1910 

270 

Otitis media, diagnosis and treatment of__ 

6 

18 

1923 

698 
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Page 

Otitis media, outbreak of, at Gatun Lake, Canal 
Zone_-_ 

2 

26 

1028 

468 

Otitis media suppurativa, carron oil in the treat¬ 
ment of_ 

1 4 

3 

1009 

370 


3 

4 

1910 

386 

Otitis media, suppurative (a6)____ 

3 

6 

1912 

445 

Otitis, paths of encephalic infection in (a6)_ 

2 

7 

1913 

298 

ecology, recent diagnostic methods in_ 

1 

6 

1911 

5 

Otology, report on progress in (a6)__ 

2 

5 

1911 

260 

Otosclerosis (ah) ___ 

1 

10 

1916 

173 

Otoscope as an anterior urethroscope_ 

1 

9 

1915 

114 

Ovarian abscess containing a lumbficoid worm (ab ). 

1 

4 

1910 

108 

Oxygen, adaptation to certain tensions of (ofc)- 

1 

11 

1917 

94 

Oxygen apparatus__ 

4 

3 

1909 

370 

Oxygen, intravascular injection of__ 

2 

11 

1917 

181 

Oxvgen, lack of, not the cause of death in oases of 
diminished air pressure (ab) _ 

1 

5 

1911 

105 

Oxy-h^drogen flame, symptoms that may be 
attributed to soldering with (o6)-..- 

2 

1 

3 i 

1909 

200 

Osena problem (ab) __ 

2 

7 ! 

1913 

297 

Osena, treatment of (nc)... 

4 

15 

1921 

914 

Ozone (ab) ..... 

1 

8 

1914 

143 

Ozone, physiological influence of (ab) .... 

3 

6 

1912 

431 

Painful back and ffeet______ 

4 

17 

1922 

645 

Paint poisoning (ab) ... 

4 

9 

1915 

694 

Paint, special dangers to be noted in connection 
with the application of, b^ means of a spray 

generated by compressed air___ 

Paints, use of white lead in (nc) __ 

4 

16 

1922 

767 

5 

16 

1922 

914 

Palsy, mirror writing and associated movements 
without___ 

3 

7 

1913 

403 

Pidsy of abducens, neosalvarsan and mercury in— 

1 

9 

1915 

124 

Panama-Pacific Internationid Elxposition, marine 
detachment with____ 

3 

10 

1916 

569 

Pancreas, carcinoma of___ 

5 

21 

1924 

664 

Pancreas reaction of Cammidge (ab).. 

3 

4 

1910 

402 

Pancreatic diseases, Cammidge crystals in (ab ).... 

2 

3 

1909 

156 

Pancreatic diseases, Cammidge reaction in the 
diagnosis of (ab) .. 

2 

3 

1909 

160 

Pancreatic function (ab) .... 

4 

4 

1910 

544 

Pancreatic insufficiency (ab) ... 

3 

2 

1908 

81 

Pancreatic reaction in the urine, clinical value of.. 

3 j 

2 

1908 

81 

Pancreatic vitamin for marasmus (afc)_ 

1 

12 

1918 

94 

Pancreatitis, acute hemorrhagic (ab) .. 

2 

9 

1915 

306 

Pancreatitis, chronic, cholecystostomy and recovery.| 

1 

12 

1918 

79 

Pancreatitis, experimental, Cammidge reaction 
in (ab) _ _ 

2 

3 

1909 

160 

Pancreatitis, hemorrhagic.. 

4 

9 

1915 

644 

Pancreatitis resulting from gallstone disease (ab).. 

3 

2 

1908 

81 

Pancreatitis treated by drainage of the gall¬ 
bladder _ _ 

i 

4 

2 

1908 

41 

Panophthalmitis, enucleation in the treatment 
of (ab) _... 

3 

7 

1913 

469 

Papers by medical officers of the Navy (nc)_ 

5 

16 

1922 

918 

Papers by naval medical officers (nc)_ 

1 

16 

1922 

118 

Pappataci fever, further researches on (ab) _ 

2 

4 

1910 

251 

Pappatacilike fever occurring in Cuba_ 

3 

18 

1923 

368 

Paraffin, use of, for drainage in surgery (ab) _ 

Paragonomiasis or parasitic hemoptysis (ab) _ 

2 

13 1 

1919 

326 

2 

4 

1910 

246 

Paralysis agitans with parathyroid gland, treat¬ 
ment of (ab) _ 

2 

5 1 

1 1911 

210 

Paralysis and tabes, chemical tests in the diag¬ 
nosis of (ab) ___ 

1 

4 1 

1 1910 

1 80 

Paralysis from the histological viewpoint (ab) _ 

3 

10 

1916 

i 530 
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N amber 

Volume 

Year 

1 

Pace 

Paralysis, general, malaria in the treatment of (ne). 

3 

26 

1928 

691 

Paralysis, general, relation of the Sj/irochaela i 
pauida to (at)_ 

1 

4 

1910 

84 

Paralysis, Landry's_ 

2 

4 

1910 

185 

Paralysis of musculospiral nerve from pressure of 
rifle strap while firing____ 

1 

4 

12 

1918 

708 

Paralysis, progressive (ab) _ 

2 

8 

1914 

295 

Paralytic ileus, relief oU ___ 

3 

12 

1918 

560 

Paranoia (ab) __ 

4 

9 

1915 

670 

Paraplegia, acute (ab) __ 

2 

9 

1915 

298 

Parasites, benzin and anlsol for the destruction of 

(ab) _-_ 

1 

10 

1916 

159 

Parasites found at animal autopsies in the Naval 
Medical School laboratories__ 

2 

5 

1911 

159 

Parasitic infections in China (nc) _ 

1 

25 

1927 

140 

Parasitic infections of the bowels (afr)__ 

2 

2 

1908 

57 

Parathyroids and creatinine (ab) _ 

2 

16 

1922 

334 

Paratyphoid bacilli, relation of to food pc^oning— 

2 

26 

1928 

468 

Paratyphoid fever in London (a6)- 

3 

4 

1910 

415 

Par6, Ambroise, life and times of (nc)_ 

4 

15 

1921 

913 

Parenchymatous keratitis due to hereditary lues 
{ab) .—. 

1 

8 

1914 

161 

Paresis and line of duty_ 

Paresis, duration of, following treatment (ab) . 

2 

6 

1912 

253 

3 

10 

1916 

531 

Paresis, general----- 

1 

21 

1924 

68 

Paresis, general, differential diagnosis of (ab) - 

4 

9 

1915 

669 

Paresis, general, sodoku in treatment of (nc). 

2 

25 

1927 

409 

Paresis, malarial and tryparsamide therapy in (nc).- 
Paresis, treatment of (ab) --- 

4 

24 

1926 

930 

3 

10 

1916 

531 

Paresis \\ith apparent remission following i^osal- 
varsan _- 

1 

8 

1914 

113 

Paretic neuros 3 rphili 6 __ 

2 

22 

1925 

131 

Paris, advantages of, from a medical postgraduate 
point of view___ 

3 

7 

1913 

391 

Paris green and culicine larvae (nc)- 

1 

26 

1928 

160 

Paris green as a larvicide for anopheline larvae- 

3 

17 

1922 

540 

Parker, Edward Grahame. 187tf-1919-1 

1 

14 

1920 

135 

Parotitis, post-operative (ab) -- 

3 

13 

1919 

578 

Paroxysmal hemoglobinuria—-- 

6 

23 

1925 

501 

Paroxysmal tachycardia of high bundle branch ori¬ 
gin with independent auricular rhythma- 

4 

1 26 

1928 

922 

Parsons, Usher, 1788-1868, Surgeon, United 
States Navy-- 

3 

17 

1922 

423 

Partial denture service (nc)..-- 

1 

19 

1923 

71 

Participation of medical officers in professional 
confeiences__ 

4 

6 

1912 

587 

Patella, fracture of-- 

3 

3 

1909 

247 

{ab) . 

3 

5 

1911 

369 

Patella, fractured--- i 

3 

1 

1907 

156 

Patella, fractured, treatment of (a6)- 

3 

15 

1921 

658 

Patella, traumatic dislocation of- 

2 

7 

1913 

215 

Pathogenesis of gall-bladder infections in typhoid, 
cholera, and dysentery, observation on (a6)- 

2 

11 

1 

1917 

261 

Pathogenic intestinal bacteria in bread, growth of : 
(ab) , __ 

4 

8 

1 

1914 

707 

Pathogenic microbes, search for, in raw river water 
and in crude sewage (ab) _ 

4 

7 

1913 

618 

Pathogenic Treponema pallidum (a6)- 

4 

5 

1911 

531 

Pathological changes--- 

1 

18 

1923 

106 

Pathological collection, additions to. United 
States Naval Medical School_ 

1 

5 

1911 

43 

Pathological collection, additions to. United 
States Naval Medical School, December, 1910- 
February, 1911... 

2 

5 

1911 

162 
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Pathological collection, additions to the, United 





States Naval Medical School, June-Au^st, 1911. 
Pathological collection, specimens adde^ United 
States Naval Medical School. March-May, 1911. 

4 

5 

1911 

465 

3 

6 

1911 

328 

Pathological collection, need for, at the United 
States Naval Medical School_ 

3 

4 

1910 

339 

Pathological examination of tissues at United 
States Naval Medical School_ 

2 

23 

1925 

1 

1 179 

Pathologist as an essential factor in clinical diag¬ 
nosis_ 

1 

16 

1922 

1 14 

Pathology, interest shown by medical officers of 
the service_ 

1 

18 

1923 

75 

Pathology of the lungs in epidemic asthma of 
Guam__ 

2 

1 

1907 

91 

Pathology, relation of, to dentistry_•. 

4 

26 

1928 

787 

Patient Tiimself (ab) ___ 

1 

15 

1921 

213 

Patients burned in accident on U. S. S. Georgia_ 

1 

2 

1908 

32 

Patients, examination of, by the anesthetist prev¬ 
ious to anesthesia (a6)___ 

2 

16 

1922 

320 

Patients, preparation of, for functional tests_ 

3 

26 

1928 

5$6 

Pay and allowances of the Naval Reserve..i 

3 

25 

1927 

643 

Pay of Italian medical officers (nc)_ 

3 

14 

1920 

443 

Peace Commission, American_ 

3 

14 

1920 

500 

Pediculosis, prevention of (a6)_1 

4 

11 

1917 

560 

Peking Medical School (wc)_ 

4 

13 

1919 

823 

Peking Union Medical Coliege (nc).. 

2 

15 

1921 

476 

{ne) . 

4 

15 

1921 

919 

Pellagra ( 06 )_ 

2 

4 

1910 

239 

(oft). 

1 

5 

1911 

73 

(ofe).-. 

3 

9 

1915 

507 

( 06 )..-. 

1 

10 

1916 

154 

Pellagra a curable disease (oft)..... 

1 

10 

1916 

153 

Pellagra and beriberi, blood in (o6)_ 

3 

15 

1921 

641 

Pellagra and blacktongue (nc)__ 

4 

26 

1928 

977 

Pellagra, causation and treatment of (ab) . 

1 

10 

1916 

155 

Pellagra clinic at Columbia, S. C__ 

1 

6 

1912 

152 

Pellagra, diagnosis of {ab) ___ 

4 

5 

1911 

523 

Pellagra, etiology of..... 

1 

6 

1912 

135 

Pellagra, histological study of skin lesions of (ab)... 

2 

5 

1911 

247 

Pellagra in Haiti_ 

1 4 

15 

1921 

813 

Pellagra, is it due to an intestinal parasite {ab) _ 

1 

9 

1915 

156 

Pellagra, metabolism in (oft)_ 

6 

16 

1922 

889 

Pellagra, pathology of (ab) ..... 

2 

4 

1910 

238 

Pellagra, personal association as a factor in the 
etiologv of {ab). .. 

4 

9 

1915 

699 

Pellagra, thiocyanate content of the saliva and 
urine in {ab) ...... 

2 

16 

1922 

337 

Pellagra, urine in (a5) __ _ 

1 

16 

1922 

103 

Pellagra, Wassermann reaction in {ab). .. 

2 

4 

1910 

239 

Pellagrins, remarks on B, welehii in the stools of {ab). 

4 

10 

1916 

716 

Pelvis, fracture of.... 

2 

13 

1919 

295 

Pelvis, penetrating wound of__ 

3 

15 

1921 

544 

Pemphigus, acute, following vaccination_ 

4 

5 

1911 

482 

Pemphigus neonatorum, bacteriologv of {ab) _ 

2 

11 

1917 

263 

Pensacola hurricane___ 

2 

25 

1927 

379 

Pepsin activity {ab) ___ 

3 

7 

1913 

466 

Pepsin, determination of by the Edestin test (a6)._ 
Pepsin, modification of Rose’s method for the esti¬ 
mation of {ab) __ 

1 

3 

1909 

54 

4 

10 

1916 

720 

Peptic digestion, Mett's method for determining 
the activity of pepsin and the acidity-maximum 
of (ab) ____ 

2 

7 i 

1913 

293 

Peptic ulcer, treatment of, by physiologic rest (nc) - 

3 

24 1 

1926 

585 

Digitized by 

1 

Original from 

UNIVERSITY OF MICHIGAN 














































1126 


INDEX, VOLUMES I TO XXVI 



Number 

Volume 

Year 

Pa«e 

Percival Pott's contribution on head injuries (nc)-_ 

2 

21 

1924 

211 

Peri-arterial sympathetica ( 06 )--- 

5 

16 

1922 

896 

Pericardial effusion_ 

4 

12 

1918 

717 

Pericardiotomy___ 

2 

13 

1919 

299 

Pericarditis associated with impetigo herpetiformis. 

3 

4 

1910 

387 

Pericarditis with effusion_ 

6 

22 

1925 

672 

Pericarditis with effusion, direct diagnosis of_ 

4 

25 

1927 

894 

Peridental gingivitis, relation of, to Vincent's an¬ 
gina (ah) ______ 

3 

11 

1917 

413 

Peridental membrane, exercise for_ 

3 

18 

1923 

358 

Perihepatitis, chronic..... 

2 

5 

1911 

171 

Perineural anesthesia for surgery of maxillary 

sinus (ah) ____ 

3 

13 

1919 

582 

Periodic examinations, American Medical Associ¬ 
ation's Manual on (nc) _... 

3 

24 

1926 

603 

Periosteal regeneration of bone (ab) _ 

4 

9 

1915 

682 

Periosteum, osteogenic power of (ab) __ 

3 

9 

1915 

485 

Peripheral nerves, injuries to (ab) .. 

Peritoneal adhesions (ah) ..... 

1 

11 

1917 

73 

2 

6 

1912 

267 

Peritoneal drainage.... 

3 

22 

1925 

329 

Peritonitis, appendiceal, pathological chants in (ab) 

4 

3 

1909 

432 

Peritonitis, diffuse septic, due to appendicitis_ 

1 

3 

1909 

58 

Peritonitis, ether in__ 

4 

14 

1920 

557 

Peritonitis, perforative (ab) _ 

4 

2 

1908 

70 

Peritonitis, suppurative, treatment of (ofc). 

3 

2 

1908. 

83 

Peritonitis, treatment of (ab) ..... 

4 

10 

1915 

701 

Peritonitis, treatment of, consecutive to appendici¬ 
tis (ah) _ 

3 

5 

1911 

373 

Peritonitis, treatment of diffuse progressive free (ab) . 

3 

4 

1910 

441 

Peritonsillar abscess (ab) __ 

2 

5 

1911 

265 

Perleche (ab) ___ 

4 

11 

1917 

550 

Pernicious anemia (ab) __ 

1 

6 

1912 

94 

(ab).... .. 

1 

16 

1922 

78 

6 

22 

1925 

649 


1 

26 

1928 

102 

Pernicious anemia, etiology of (ah) _ 

4 

7 

1913 

631 

(nc) - 

3 

36 

1928 

692 

Pernicious anemia, serious reactions to repeated 
transfusions in (afc)_ 

3 

15 

1921 

643 

Pernicious anemia showing points of resemblance 
to kala azar___ 

2 

5 

1911 

180 

Pernicious anemia, treatment of, by diet (nc) _ 

1 

25 

1927 

155 

Persistent otorrhea in infants and young cUldren 

(ab) __ 

4 

7 

1913 

637 

Personal hygiene of aviators_ 

1 

17 

1922 

39 

Personnel, selection of, for submarines_ 

3 

24 

1926 

461 

Pertussis, epidemiologv of (ab) __ 

1 

11 

1917 

69 

Petroleum spirits, poisoning by___ 

3 

7 

1913 

416 

Pharmaceutical Association, American_ . 

1 

3 

1909 

105 

Pharmaceutical chemistry and therapeutics, 

Merck's report of (ab) _ 

Pharmacist's Mates School, United States naval_ 

2 

9 

1915 

327 

1 

21 

1924 

1 

Pharmacodvnaraic assav method (ab) ___ 

3 

9 

1915 

518 

Pharmacological and clinical experiments and ex¬ 
periences with digitalis, squill, and strophanthus 

(ab) _ 

4 

3 

1909 

404 

Pharmacological problems, research on (nc).._ 

3 

25 

1927 

I 684 

Pharmacopoeia of China (nc) _ . 

4 

15 

1921 

1 906 

Pharmacopoeia, revision of_ _ 

4 

3 

1909 

1 386 

(nc)---- 

2 

20 

1924 

1 227 

Pharmacopoeia, United States (nc) __ 

3 

18 

1923 

i 385 

(nc).. - 

6 

18 

1923 

' 735 
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Pharmacopoeia, United States, tenth revision of 
(nc)_ 

3 

16 

1022 

543 

(no)_ 

6 

21 

1024 

845 

(nc)_ 

3-4 

23 

1025 

276 

Pharmacopoeial Convention, United States, 1910... 

3 

4 

1010 

457 

Pharmacopoeial, United States, convention_ 

1 

3 

1000 

41 

Pharynx, foreign body in.. 

2 

17 

1022 

206 

Phenol and M-cresol to proteins, relations of (ab ). _ 

2 

7 

1013 

205 

Philippinensis {ab) ___ 

4 

3 

1000 

415 

Phimosis as a cause for rejection of recruits.. 

3 

2 

1008 

50 

Phlebotomus, breeding places of (afe).__ 

4 

7 

1013 

628 

Phlebotomus fjever, prevention of___ 

3 

21 

1024 

466 

Phlebotomv in the monasteries (nc).. 

2 

20 

1024 

228 

Phosphoric acid in the blood of normal infants (a6). 

4 

15 

1021 

880 

Physical and mental defects in recruits examined by 
boards of review at naval training stations_ 

5 

21 

1024 

724 

Physical culture___ 

2 

5 

1011 

108 

Physical defects found on reexamination of recruits. 

3 

3 

1000 

255 

Phvsical degenerates {ab) ___j 

3 

8 

1014 

485 

Physical development in Japan (nc)..... 

3 

15 

1021 

670 

Physical development in the Navy__ 

2 

14 

1020 

203 

Physical development of midshipmen.. 

2 

16 

1022 

230 

Physical disability in United States Navy, damage 
table for.... 

2 

6 

1012 

217 

Physical disability, occupational distribution of__ 

2 

10 

1016 

100 

Phvsical disability of an enlisted man, discharge 
for.... 

1 

18 

1023 

127 

Physical education (nc)... 

2 

13 

1010 

340 

Physical efficiency, ^imation of (nc).. 

3 

20 

1024 

335 

Physical efficiencv, test of (ab) _ 

Physical examination, annual.. 

3 

13 

1010 

561 

3 

21 

1024 

433 

4 

21 

1024 

470 

Physical examination for flying with special refer¬ 
ence to the eyes... 

4 

26 

1028 

861 

Physical examination of applicants for enlistment 
in the Navv_i_ 

3 

10 

1016 

487 

Physical examination of food handlers in New York 
City. 

4 

20 

1024 

522 

Physical exercise and blood pressure (ab)... . 

3 

6 

1012 

417 

Physical qualification of recruits. 

2 

7 

1013 

257 

Physical rejection for the service, observation on 
some causes of______ 

5 

18 

1023 

545 

Physical therapv... 

4 

14 

1020 

535 

Physical training at the United States Naval 

Acaden^___ 

Physical Training, Department of (nc). 

2 

4 

1010 

287 

2 

13 

1010 

338 

Physical training in the United States naval serv¬ 
ice_ 

1 

7 

1013 

20 

Physical training in the United States Navy_ 

3 

8 

1014 

368 

Physicians, hints from (nc)___ 

1 

21 

1024 

84 

Phvsicians of Tortola (nc).. 

2 

20 

1024 

216 

Physiological albuminuria {ab) ___ 

3 

4 

1010 

400 

Physiological effects of tropical climate (nc)_ 

4 

25 

1027 

035 

Physiology of respiration in relationship to the 
problems of naval medicine___ 

1 

26 

1028 

1 

2 

26 

1028 

247 


3 

26 

1028 

515 

! 

4 

26 

1028 

833 

Physiology of the march {ab) _ 

4 

5 

1011 

510 

Phvsiology of the open-air treatment {ab) _ 

4 

7 

1013 

620 

Physiology of the vegetative centers_1 

4 

26 

1028 

868 

Physiotherapy, International Congress of_ 

3 

2 

1008 

122 

Physiotherapy, need of (nc)__ 

2 

20 

1024 

214 

Physiotherapy, treatment by... 

5 

23 

1025 

406 
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Picric acid (nc)__ 

2 

j 

15 

1921 

480 

Picric acid, toxic effects of (nc)__ 

6 

16 

1922 

• 1071 

Pilonidal cysts___ 

5 

18 

1923 

612 

Pilonidal sinus___ 

5 

23 

1925 

376 

Pineal shadow—a diagnostic landmark_ 

2 

26 

1928 

302 

Pittsburgh, U. S. S., influenza on (nc)_ 

1 

15 

1921 

239 

Pituitary extract, oral administration of (ab) . 

1 

16 

1922 

72 

Pityriasis rosea, case of____ 

4 

8 

1914 

651 

Pityriasis rosea, clinical manifestations of.... 

1 

7 

1913 

93 

Plague__--- 

3 

17 

1922 

386 

Plague among rats in San Francisco (ab) _ 

Plague and their clinical manifestations, various 

3 

2 

1908 

95 

types of (ab) .... 

4 

3 

1909 

419 

Plague, bubonic---- 

4 

17 

1922 , 

1 638 

Plague, conditions in North China_ 

3 

5 

1911 1 

I 405 

Plague, epidemic of, in Aden, Arabia^.*._ 

3 

26 

1928 

1 776 

Plague in China and the Far East___ 

4 

12 

1918 

789 

Plague in ground squirrels, a review (ab) _ 

1 

3 

1909 

1 67 

Plague in Manchuria and its lessons (ab) _ 

3 

5 

1911 

1 361 

Plague in Paris (nc)..-- 

2 

15 

1921 

! 475 

Plague in South Africa (nc)_ 

6 

16 

1922 

! 1075 

Plague infection in a wood rat (ab) _ 

2 

4 

1910 1 

249 

Plague, natural immunity of wild rats to (ab) _ 

Plague, part played by insects in the epidemiology 

5 

16 

1922 1 

903 

of (o6). 

Plague, relation of species of rat fleas to the spread 

4 

2 

1908 

77 

of (ne) . 

Plague, reports on experiments to discover whether 
the common domestic animals of India are 

6 

16 

1922 

1077 

affected (ab) ___ 

4 

2 

1908 

79 

Plague, transmission of, by rats (nc)_ 

3 

17 

1922 

507 

Plague, work in connection with (nc)_ 

5 

18 

1923 

627 

Plasmodium praecox (ab) _ 

1 

6 

1912 

128 

Plaster, adhesive, rejuvenating dried-out_ 

2 

17 

1922 

330 

Plastic operation of lip_ 

2 

6 

1912 

236 

Plastic operation on the muscles of the shoulder... 

3 

16 

1921 

548 

Plastic surgery_ 

2 

18 

1923 

214 

Plastic surgery and maxillo-facial, cases illustrating. 

4 

26 

1928 

843 

Plastic war surgery in civil life (ab) _ 

Pleasure and profits in the Medical Corps of the 

2 

15 

1921 

453 

Navy (nc)_ 

Pleura, accidents and deaths from exploratory 

1 

15 

1921 

244 

puncture of (ab)_ 

Pleura and lungs, diagnostieation cf diseased con¬ 

3 

6 

1912 

427 

ditions, by means of palpation (ob)_ 

Pneumococci, bactericidal action of ethylhydro- 

2 

4 

1910 

273 

cuprein on (ab)_ 

Pneumococcus arthritis In infant cured by repeated 

1 

10 

1916 

165 

aspirations and injections_ 

Pneumococcus, carriers of disease-producing types 

1 

8 

1914 

118 

of (ab)_ 

1 

10 

1916 

167 

Pneumococcus, research on_ 

Pneunococcus, soluble substance produced by 

1 

12 

1918 

150 

growth of (ab) ___ 

1 

12 

1918 

101 

Pneumococcus, staining the capsule of (ab) _ 

3 

7 

1913 

462 

Pneumonia..___ 

Pneumonia and appendicitis, differential diagnosis 

4 

16 

1921 

825 

between (ab) ..-__ 

3 

7 

1913 

423 

Pneumonia and empyema.-.-.. 

Pneumonia, bronchitis, and tonsillitis season: | 

1 

13 

1919 

26 

housing, ventilation and contact.-__ 

Pneumonia complicated by gangrenous endo¬ 

1 

20 

1924 

107 

carditis...... 

2 

8 

1914 

292 
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Pneumonia, croupous, value of studying the pulse 
rate with the mood pressure in_ 

2 

7 

1913 

218 

Pneumonia, defense of open-air treatment of_ 

1 

14 

1920 

153 

Pneumonia, development of specific serum therapy 
in._ 

1 

13 

1919 

35 

Pneumonia, diathermy in (nc) _ 

1 

20 

1924 

68 

(nc). 

3 

25 

1927 

672 

Pneumonia, dilatation of the stomach in (ob). 

2 

6 

1912 

256 

Pneumonia, empyema complicating_ 

4 

12 

1918 

783 

Pneumonia following an injury_ 

4 

6 

1912 

580 

Pneumonia, heart muscle in (ab) _ 

4 

9 

1915 

700 

Pneumonia, influenzal, intravenous use of mag¬ 
nesium sulphate__ 

2 

15 

1921 

277 

Pneumonia, leukopenia of a marked degree in a 
fatal case of___ 

2 

9 

1915 

275 

Pneumonia, lobar (ab) _i_ 

2 

11 

1917 

231 

lab) ... 

4 

11 

1917 

548 

Pneumonia, lobar, specific treatment of (nc)_ 

3 

26 

1928 

684 

Pneumonia, lobar, occurrence and virulence of 
' pneumococci in the circulating blood during (ob). 

1 

7 

1913 

147 

Pneumonia, lobar, treatment by quinine. 

2 

1 

1907 

97 

Pneumonia, lobar, treatment of___ 

2 

23 

1925 

89 

Pneumonia, lobar, use of serum in_ 

1 

13 

1919 

16 

Pneumonia, one hundred and forty cases of_ 

4 

12 

1918 

775 

Pneumonia, one hundred and sixty cases of_ 

4 

12 

1918 

778 

Pneumonia, pathology of, accompanying influenza. 
Pneumonia, post-influenzal__ 

2 

13 

1919 

177 

2 

13 

1919 

366 

Pneumonia, prophylactic vaccination for the pre¬ 
vention of (nc;__ 

2 

16 

1922 

348 

Pneumonia, symptoms, tabulation of_ 

3 

12 

1918 

447 

Pneumonia, traumatic__ 

3 

3 

1909 

252 

Pneumonia, treatment of with etbylhydrocuprein 
(ah) _ 

2 

10 

1916 

347 

Pneumonia, use of serum in connection with (ab). . 

1 

12 

1918 

102 

Pneumonia, vaccine in the prevention of (nc). 

3 

! 16 

1922 

546 

Pneumonias, treatment of (ab) .. 

2 

8 

1914 

301 

Pneumonic plague, method of infection in (ab). 

1 

6 < 

1912 

131 

Pneumothorax and posture (ob)_ 

3 

1 2 

1908 

86 

Pneumothorax, spontaneous_ 

3 

12 

1918 

451 

4 

24 

1926 

914 

Pocahontas, U. S. S., history of, during the war_ 

3 

14 

1920 

460 

Pock-marked and vaccination (nc)_ 

4 

18 

1923 

484 

Poisoning by arsenic following use of novarseno- 
benzol_ 

4 

13 

1919 

795 

Poisoning by arseniuretted hydrogen in galvanizing 
shop at navv yard, Puget Sound, Wash_ 

3 

j 

25 

1927 

754 

Poisoning by bay rum containing wood alcohol..-_ 

4 

13 

1919 

791 

Poisoning by illuminating gas, treatment of (nc)_ 

5 

19 

1923 

690 

Poisoning by jellyfish___ 

3 

14 

1920 

396 

Poisoning by lobster, death attributed to.. 

1 

21 

1924 

127 

Poisoning bv oil of chenopodium_ 

4 

15 

1921 

818 

Poisoning bv sea urchin__ 

2 

7 

1913 

254 

Poisoning by trinitrotoluene among enlisted men 
engaged in transferring T. N. T. from storage to 
U. S. S. Nitro_ 

2 

25 

1927 

491 

Poisoning by trinitrotoluol___ 

3 

13 

1919 

624 

Poisoning by the juice of the Manzanillatree (ab).. 

3 

2 

1908 

102 

Poisoning by the seed of Jatropha curcas-. _ 

2 

8 

1914 

290 

Poisoning due to the venom of a snake (nc)_ 

3 

16 

1922 

657 

Poisoning, fish, in Guam_ 

3 

6 

1912 

401 

Poisoning, fish, in the Virgin Islands_ _ 

2 i 

17 

1922 

193 

Poisoning, fish, on board the U. S. S. California_ 

2 

25 

1927 

480 

Poisoning, food, after a Christmas dinner (ab) _i 

1 1 

4 

1910 

79 
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Poisoning, food, at naval training station, Hampton 

Roads, attributed to canned Vienna sausages_ 

Poisoning from soap vine_ 

Poisoning, meat, in the Navy____ 

Poisoning resulting from the injection of bismuth 

paste_____ 

Poisoning, tin, after eating canned asparagus (a6).. 

Poisonous snakes in Panama (nc)_ 

Poisons, handling (nc) _ 

Polioencephalitis or acute inferior encephalitis_ 

Poliomyelitis, acute, bacteriology of_ 

Poliomyelitis, epidemic, etiology <rf (afc)—... 


3 

4 
1 

1 

1 

2 

2 

5 
2 
2 
2 
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Roberta, Maria, a tribute---.. 

Rockefeller Foundation, 1927 (nc)--- 

Rocky Mountain spotted fever tick (ab) - 

Romanowski stain, new modification of-- 

Rontgen-ray examination in suspected chronic 

appendicitis_ 

Rontgen-ray dose, standardization of (nc).— 

Rontgen-ray examination of the oesopha^s (afe) — 
Rontgen examination of the gastrointestinal tract, 

use of antispasmodics in (nc)- 

Rontgen-ray problems (afr)--_-- -^-- 

R5ntgen-ray, value and limitations oT, in diagno¬ 
sis of pulmonary affections (nc)- 

Rontgenographic age determination, Rotch method.. 

Rontgenological diagnosis of bone tumors- 

Rontgenological service.----- --- 

Rontgenological study of infectious arthritis- 

Rdntgenologist in a modern hospital- 

Rontgenotherapy, dosage in..--- 

Root canal gauge, mathematical- 

R^t canal, treatment of (nc)- 

(nc)............. 

Root canals, caution to be used in the sterilization 

of (nc)---- 

Ross, John Wolton (1843-1920).. 

Royal Naval Hospital at Haslar (nc)- 

Royal Society of Medicine and Hygiene (nc)- 

Royal Society df Tropical Medicine and Hygiene, 

meeting of (nc)----.. 

Rubber dam tampon (ab).—- 

Rubber gloves, technique of mending (ab) - 

Rubber goods, care of---- 

Runner's cramp, a peculiar occupation neurosis- 

Rupial eruption in a case of secondary syphilis..... 
Rupture of popliteal aneurysm following the admin¬ 
istration of salvarsan.. .---- 

Rupture of the bladder with fracture of the pelvis, 
a case of . — — — — — . — . — — • — — — — — — — — 

Rupture of the left Mdney—nephrectomy- 

Rupture, traumatic, of the spleen- 

Rupture, visceral--- 

Saddle nose deformity, surgical treatment of- 

Saddle nose, plastic repair of- 

Safety records at navy yards (nc)..... 

(nc)- 

Saint Medard, Peter, surgeon. United States Navy. 

Salerno, Medical School of, 848—1811 A. D- 

Salicylates, natural (ab) -- 

Salivary glands, symmetrical enlargement of- 

Salvage of the U. S. submarine S—4, medical aspects 

of____ 

Salvarsan, abortion due to administration of- 

Salvarsan, death following--- 

Salvarsan, death following, and comment by Naval 

Medical School..... 

Salvarsan, death from- 

Salvarsan, effect of, upon the heart in dogs (ab).—. 

Salvarsan in the treatment of schistosomiasis- 

Salvarsan, intravenous administration of- 

Salvarsan, manufacture of-- 

Salvarsan, new method for the detection of (ab) — 
Salvarsan, notes on- 


3 

4 
2 
1 

3 

3 

2 

3 

3 

6 

1 

6 

1 

4 
3 

3 

4 
1 
2 

3 

3 
2 

4 

5 

3 
2 
1 
1 
2 

4 

3 

3 

4 
2 
2 
2 
2 

3 
2 

5 
2 

4 
4 

3 

1 

1 

2 

3 

3 
1 

4 

3 
1 
1 

4 


Volume 

Year 

Page 

17 

1922 

515 

26 

1928 

981 

6 

1912 

285 

1 

1907 

44 

25 

1927 

573 

26 

1928 

705 

5 

1911 

223 

26 

1928 

706 

14 

1920 

424 

20 

1924 

728 

7 

1913 

1 

18 

1923 

679 

15 

1921 

30 

19 

1923 

393 

19 

1923 

334 

10 

1916 

484 

22 

1925 

401 

19 

1923 

63 

21 

1924 

217 

19 

1923 

359 

14 

1920 

389 

19 

1923 

189 

19 

1923 

443 

16 

1922 

909 

15 

1921 

656 

9 

1915 

304 

18 

1923 

123 

4 

1910 

25 

4 

1910 

192 

12 

1918 

715 

8 

1914 

458 

6 

1912 

404 

25 

1927 

898 

26 

1928 

353 

1 

1907 

117 

15 

1921 

397 

22 

1925 

186 

19 

1923 

355 

22 

1925 

187 

16 

1922 

967 

12 

1918 

225 

2 

1908 

63 

12 

1918 

719 

26 

1928 

557 

8 

1914 

116 

13 

1919 

j 158 

12 

1918 

' 262 

12 

1918 

1 448 

13 

1919 

543 

6 

1912 

- 99 

9 

1915 

645 

5 

1911 

j 2S5 

12 

1918 

1 152 

6 

1912 

136 

5 

1911 

1 491 
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Salvarsan, three-way cock in the intravenous 
administration of_ 

3 

7 

1913 

399 

Salvarsan treatment of ulcerating processes caused 
by the Vincent symbiosis (ab) ___ 

8 

7 

1913 

45S 

Salvarsan, use of, on board the U. S. S. Michigan.. 

*4 

5 

1911 

459 

Samoa (nc)_ 

1 

15 

1921 

246- 

Samoa, a petition from___ 

1 

1 

1907 

14 

Samoa, American, Navy's work in__— 

4 

24 

1926 

939 

Samoa, American, sanitation of_ 

3 

10 

1916 

563. 

Samoa, gross pathology of, with comments upon 
sanitary features and treatment__ 

1 

1 

1907 

I 

Samoan medicines and practices_ 

2 

19 

1923 

145 

Sam^ing bottle for gas analysis (ab) _ 

San Diego, Calif., naval hospital at... 

3 

16 

1922 

539 

5 

18 

1923 

557 

San Juan and Culebr^closure of naval stations at.. 

4 

6 

1911 

498 

Sanitarian in Santo £)omingo, troubles of_ 

4 

22 

1925 

503 

Sanitary and hygienic notes of interest (nc)_ 

1 

18 

1923 

107 

Sanitary and public health work in the Dominican 
Republic under the United States military 
government of Santo Domingo_ 

4 

16 

1622 

657 

Sanitary aspects of a besieged town {ab) _ 

Sanitary conditions along the Yangtze River_ 

1 

7 

1913 

140 

3 

7 

1913 

475 

Sanitary conditions found in, and surgical aid 
rendered to the wounded at Puerto Plata and 
Monte Cristi, Santo Domingo_1 

1 

2 

7 

1913 

305 

Sanitary conditions in Guam_ 

3 

6 

1912 

464 

Sanitary conditions in Samoa_ 

3 

6 

1912 

462 

Sanitary conditions in Vladivostok_ 

4 

14 

1920 

689 

Sanitary conditions of the Second Brigade, United 
States Marines, Santo Domingo, 1922_ 

2 

16 

1923 

170 

Sanitary defects in modern battleships and their 
correction_ 

3 

6 

1912 

369 

Sanitary drinking fountain___ 

2 

13 

1919 

287 

Sanitary education, experiment in {ab) _ 

3 

14 

1920 

430 

Sanitary features of merchant ships (ob)_ 

3 

15 

1921 

659 

Sanitary garbage-can holder_ 

1 

5 

1911 

45 

Sanitary inspector of the community_ _ 

1 

17 

1922 

1 

Sanitary measures ^ navy yard, Norfolk, Va_ 

Sanitary mess tablOTor hospitals... 

2 

21 

1924 

253 

3 

8 

1914 

455 

Sanitary mouthpiece for instructor pilots_ 

3 

26 

1928 

666 

Sanitary notes irom a marine training camp.. 

2 

12 

1918 

327 

Sanitary notes from receiving ship, navy yard. New 
York_ __ _ __ 

1 

11 

1917 

130 

Sanitary notes from the United States naval train¬ 
ing station, San Francisco, Calif.... 

4 

10 

1916 

764 

Sanitary notes from the U. S. S. Hannibal_ 

2 

11 

1917 

274 

Sanitary notes from the U. S. S. Helena_ .. 

1 

10 

1916 

187 

Sanitary notes from the U. S. S. Michigan_ 

3 

9 

1915 

539 

Sanitary notes from the U. S. S. New York_ 

1 1 

11 

1917 

133 

Sanitary notes from the U. S. S. Ozark—malarial 
prophylaxis__ 

2 

9 

1915 

347 

Sanitary notes from the U. 8. S. Palos_ 

3 

9 

1915 

1 540 

Sanitary notes from the U. S. S. Saratoga_ 

1 

10 

1916 

186 

Sanitary notes from the U. S. S. Virginia. 

2 

9 

1915 

350 

Sanitary notes from the U. S. S. Washington_ 

3 

9 

1915 

537 

Sanitary notes on Liberia_____ 

3 

11 

1917 

1 429 

Sanitary notes on the west coast of Mexico.. 

3 

11 

1917 

429 

Sanitary pail. _____ 

1 

8 

1914 

111 

Sanitary progress in Haiti (nc)___ 

2 

24 

1926 

351 

Sanitary report, brigade surgeon. Second Brimde, 
United States Marines, Santo Domingo, 1921.... 

6 

16 

1922 

t 

1140 

Sanitary report, Destroyer Squadrons, United 
Stat^ Atlantic Fleet, 1921... 

1 

17 

1922 

172 
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Sanitary report. Destroyer Squadrons. United 





States Battle Fleet, 1922...... 

5 

18 

1923 

658 

Sanitary report, Destroyer Squadrons, United 
States Pacific Fleet, 1921_ 

5 

16 

1922 

956 

Sanitary report, field •hospital, Fifteenth Ren- 
ment, United States Marines, San Pedro De 
Macoris, 1922_ ___ 

5 

17 

1922 

920 

JSanitary report, Fifth Brigade, United States 
Alarine Corps, headquarters, San Diego, Calif., 
1922___ 

5 

18 

1923 

661 

Sanitary report, fifth naval district, 1918.. 

6 

21 

1924 

753 

Sanitary report, fleet surgeon, United States At¬ 
lantic Fleet, 1921_ _ 

1 

17 

1922 

164 

Sanitary report, Fourth Regiment, United States 
Marine Corps, Dominican Republic, 1922 

5 

18 

1923 

j 

659 

Sanitary report, marine detachment, American 
LfCgation, Peking, China, 1922_ 

5 

18 

1923 

661 

Sanitary report, Naval Expeditionary Corps in 
Southwest Africa in 1904-5 and in East Africa 
in 1905-6, (ab) __ 

1 

3 

1909 

1 95 

Sanitary report of First Brigade, United States 
Marines, Republic of Haiti, 1922_ 

4 

18 

1923 

526 

Sanitary report of Hampton Roads, Norfolk, and 
vicinity_ _ 

1 

6 

1912 

149 

Sanitary report of Kiukiang, Kiangse Province, 
China, (a6)..... 

4 

5 

1911 

550 

Sanitary report of Observation Squadron No. 1, 
Santo Domingo City, 1922__ 

3 

1 

18 

1923 

403 

Sanitary report on Barcelona, Spain_ 

1 

10 

1916 

183 

Sanitary report on Expedition to Santo Domingo.. 

2 

7 

1913 

303 

Sanitarv report on Libau, Latvia... 

2 

15 

1921 

492 

Sanitary report on Vladivostok... 

1 

12 

1918 

146 

Sanitary report on the Island of Corfu_ 

1 

13 

1919 

163 

Sanitary report. Pacific coast torpedo station, 
Kevport, Wash., 1921... 

4 

16 

1922 

793 

Sanitary report, post dispensary, marine barracks, 
Christiansted, St. Croix, Virgin Islands, 1921_ 

4 

16 

1922 

793 

Sanitary report, post dispensary, marine barracks, 
Christiansted, St. Croix, Virgin Islands, 1922_ 

3 

t 18 

1923 

404 

Sanitary report, Scouting Fleet, United States 
Fleet, 1923.... 

4 

21 

1924 

590 

Sanitary report. Squadron Eight, Atlantic Fleet, 
1921.. 

4 

16 

1922 

786 

Sanitary repo^, submarine base, naval operating 
base, Hampton Roads, Va,, 1921___ 

1 

17 

1922 

175 

Sanitarv report. Submarine Division No. 5, Hamp¬ 
ton wads, Va., 1922 __ 

4 

18 

1923 

529 

Sanitary report, United States Battle Fleet, 1922.. 

6 

18 

1923 

743 

Sanitary report, United States marine barracks. 
First Air Squadron, Santo Domingo, 1921_ 

6 

16 

1922 

1141 

Sanitary report. United States marine barracks, 
Parris Island, S. C. __ 

4 

16 

1922 

790 

6 

16 

1922 

1143 

Sanitary report. United States marine barracks, 
Quantico, Va., 1921_ 

4 

16 

1922 

787 

Sanitary report. United States Naval Academy, 
Annapolis, Md., 1921_ 

4 

16 

1922 

786 

Sanitary report. United States naval air station, 
naval operating base, Hampton Roads, Va., 
1921____ 

3 

16 

1922 

597 

Sanitary report, United States naval air station, 
Pensacola, Fla____ 

4 

16 

1922 

793 

Sanitary re^rt. United States naval air station, 
San Diego, Calif,.__ 

4 

16 

1922 

790 
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Sanitary report, United States navai hospital, 
Pensacola, Fla., 1922_ 

2 

18 

1923 

Sanitary report, United States naval hospital, St. 
Thomas, Virgin Islands, 1921__ 

4 

16 

1922 

Sanitary report United States naval hospital, 
Washington, D. C,., 1921_ 

3 

16 

1922 

Sanitary report. United States naval hospital, 
Yokohama, Japan, 1921___ 

4 

16 

1922 

Sanitary report. United States naval radio sta¬ 
tions, San Juan and Cayev, P. R., 1921_ 

3 

16 

i 

1922 > 

Sanitary report, United States naval station, 
Olongapo, Philippine Islands, 1923 ... 

2 

21 

1924 

Sanitary report. United States naval station, St. 
Thoinas, Virgin Islands, 1921_ . 

4 

16 

1922 

Sanitary report, United States naval training sta¬ 
tion, Great Lakes, Ill., 1921_ 

4 

16 

1922 

Sanitary report. United States naval training sta¬ 
tion, Hampton Roads, Va_ 

6 

16 

1922 

3 

18 

1923 


5 

23 

1925 

Sanitary report. United States naval training sta¬ 
tion, Newport, R. I., 1922_ 

4 

18 

1923 

Sanitary report. United States naval training sta¬ 
tion, San Francisco, Calif., 1921_ 

4 

16 

1922 

Sanitary report. United Stat^ Navy Yard, Boston, 
Mass., 1922_ 

5 

18 

1923 

Sanitarv report, U. S. S. Abarenda_ 

4 

18 

1923 

Sanitary report, U. S. S. Albany___ 

1 

18 

1923 

Sanitarv report, U. S. S. Arizona_ 

4 

16 

1922 

Sanitary report, U. S. S. Arkansas_ 

3 

18 

1923 

Sanitarv report, U. 8. S. Birmingham.... 

4 

16 

1922 

Sanitary report, U. S. S. California_ 

4 

16 

1922 

4 

18 

1923 

Sanitary report, U. S. S. Charleston_ 

6 

16 

1922 

Sanitary report, U. 8. S. Clevelalad_ 

3 

16 

1922 

Sanitary report, U. 8. 8. Culgoa_ 

3 

16 

1922 

Sanitary report, U. 8. 8. Denver_ 

6 

16 

1922 

Sanitary report, U. 8. 8. Fish Hawk, 1921_ 

2 

16 

1922 

Sanitary report, U. 8. 8. Florida_ 

4 

16 

1922 

5 

18 

1923 


6 

18 

1923 


2 

21 

1924 

Sanitary report, U. 8. 8. Idaho_ 

3 

18 j 

1923 

Sanitarv report, U. 8. 8. Isabel_ 

6 

16 

1922 

Sanitary report, U. 8. 8. Langley_ 

4 

18 

1923 

Sanitary report, U. 8. 8. Lawrence- 

5 

18 

1923 

Sanitary report, U. 8. 8. Mayflower, 1921_ 

2 

16 

1922 

Sanitary report, U. 8. 8. Mississippi_ 

5 

18 

1923 

Sanitary rep>ort, U. 8. 8. Monocacy_-_ 

1 

17 j 

1922 

Sanitary report, U. 8. 8. Nevada_ 

4 

16 

1922 

Sanitary report, U. 8. 8. New Orleans..._ 

2 

5 

1911 

Sanitary report, U. 8. 8. New York_ 

3 

18 i 

1923 

Sanitary report, U. 8. 8. Nokomis, 1921_ 

2 

16 

1922 

Sanitary report, U. 8. 8. North Dakota_ 

4 

16; 

1922 

3 

18 1 

1923 

Sanitary report, U. 8. 8. Olympia_ 

1 

18 

1923 

Sanitary report, U. 8. 8. Pennsylvania_ 

1 

17 ; 

1922 

Sanitary report, U. 8. 8, Pittsburgh_ 

6 

18 

1923 

Sanitary report, U. 8. 8. Pyro_ 

3 

16 : 

1922 

Sanitary report, U. 8, 8. Quiros_ 

6 

16 1 

1922 

Sanitary report of the U. 8. 8. Rappahannock, 
1923....... 

1 

21 j 

1924 

Sanitary report, U. 8. 8. 8aeramento_ 

3 

16 1 

1922 

Sanitary report, U. S. S. Saturn, 1921_ 

2 

16 

1922 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 















































1140 


INDEX, VOLUMES I TO XXVI 



Number 

Volume 

Year 

Page 

Sanitary report, U. 8. S. Scorpion_ 

Sanitary report, U. S. 8. Soutn Carolina, 1921_ 

6 

16 

1922 

1139 

2 

16 

1922 

374 

Sanitary report, U. S. S. Tacoma___ 

2 

16 

1922 

375 

2 

18 

1923 

282 

Sanitary report, U. S. S. Tennessee, 1921_ 

2 

16 

1922 

374 

Sanitary report, U. ^ S. Texas_ 

6 

16 

1922 

1137 

4 

18 

1923 

524 

Sanitary report, U. S. S. Utah_ 

5 

18 

1923 

657 

Sanitary report, U. S. S. Wilkes_ 

3 

16 

1922 

596 

Sanitary report, U. S. S. Williamson_ 

3 

16 

1922 

596 

Sanitary report, U. S. S. Wilmington... 

2 

18 

I 1923 

281 

Sanitary report, U. S. S. Wyoming_ 

4 

18 

1923 

519 

Sanitary reports, daily, form for_ 

2 

12 

1918 

255 

Sanitary reports, defects in__ 

1 

24 

1926 

169 

Sanitary reports for 1913, extracts from_ 

2 

8 

1914 

345 

3 

8 

1914 

523 

Sanitary scuttle butt, improvement of_ 

3 

7 

1913 

400 

Sanitary scuttle butts, care of_ 

1 

22 

1925 

100 

Sanitary service in the Japanese Navy (ab) _ 

4 

7 

1913 

640 

Sanitary survey, intelligence data in connection 
with__ 

1 

16 

1922 

184 

Sanitary survey of ships_ 

2 

16 

1922 

363 

Sanitary survey of shore stations and its practical 
application_ 

5 

16 

1922 

937 

Sanitary work at Cape Haitien_ 

4 

i 

1917 

575 

Sanitation at Port Roval, S. C_ 

2 

4 

1910 

208 

Sanitation, camp and trench (ab) __ 

2 

12 

1918 

300 

Sanitation, demand for trained leadership in. 

2 

17 

1922 

272 

Sanitation, department of, marine barracks, Quan- 
tico, Va_ 

3 

25 

1927 

593 

Sanitation in landing an expeditionary service in 
tropical and subtropical regions__ 

4 

4 

1910 

479 

Sanitation of American Samoa__ 

3 

10 

1916 

563 


4 

18 

1923 

438 

Sanitation, problems of. in landing expeditionary 
service in tropical ana subtropicm regions_ 

1 

5 

1911 

13 

Sanitation, tropical (ab) __ 

3 

5 

1911 

381 

Sanocrysin (nc)__ 

3-4 

23 

1925 

276 

Santiago, Santo Domingo, Medical Department 
participating in the occupation of_ 

1 

11 

1917 

114 

Santo Domingo_ 

4 

9 

1915 

716 

Santo Domingo and Haiti___ 

4 

9 

1915 

714 

Santo Domingo, marines in__— 

1 

11 

1917 

117 

Sarcoma___ 

4 

20 

1924 

451 

Sarcoma of the femur_ 

1 

26 

1928 

73 

Sarcoma of the foot_ 

4 

14 

1920 

550 

Sarcoma of the neck_ 

1 

24 

1926 

88 

Sarcoma of the orbit_ 

3 

17 

1922 

485 

Saving suppurating incisions (ab) _ 

2 

15 

1921 

435 

Scabies cured with Ehlers* method (ab) _ 

2 

11 

1917 

233 

Scabies treated with the Danish treatment_ 

3 

26 

1928 

639 

Scabies, treatment of (ab) _ 

2 

12 

1918 

289 

Scarcity and cost of medical supplies due to dis¬ 
turbance of European markets__ 

4 

9 

1915 

655 

Scarlet fever (nc)_ i 

6 

18 

1923 

724 

Scarlet fever and hiccough, naval training station, 
Newport, R. I., 1924__ 

3 

22 

1925 

391 

Scarlet fever at naval training station, Hampton 
Roads, Va___ 

3 

25 

i 1927 

749 

Scarlet fever attack rate among contacts, Detroit, 

. Mich_ 

1 

25 

1 

1927 

220 

Scarlet fever, control of (ab) _ 

Scarlet fever, Detroit reduces period of isolation— 
Scarlet fever, duration of infection in (ab) _ 

3 

4 

1910 

425 

6 

23 

1925 

439 

1 

9 

1915 

130 
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Scarlet fever literature_ 

6 

21 

1924 

871 

Scarlet fever, marine barracks, Quantico, Va. 

1 

23 

1925 

79 

Scarlet fever of unusual etiological interest_ 

6 

22 

1926 

696 

Scarlet fever toxin, general use of, for active im¬ 
munization of naval personnel not authorized - -. 

2 

24 

1926 

460 

Scarlet fever, transmission of to the lower monkeys 
(ab) . 

3 

7 

1913 

463 

Scarlet fever, treatment of___ 

1 

13 

1919 

94 

Scarlet fever. United States naval training station, 
Newport, R. I., outbreak of_ 

1 

21 

1924 

131 

Schick reaction and its applications (ab) _ 

4 

10 

1916 

706 

Schick reaction, application of, to 2,911 naval re¬ 
cruits _ 

2 

15 

1921 

485 

Schick test and the use of diphtheria antitoxin_ 

2 

9 

1915 

352 

Schick test in the suppression of a diphtheria out¬ 
break (a6)__ ___ 

2 

9 

1915 

289 

Schier test for mentality, w’ith special reference to 
the point svstem_ 

1 

10 

1916 

68 

Schistosoma japonicum, lateral spine in the eggs of 
(ah) _ 

3 

5 

1911 

397 

Schistosomes in Natal which possibU' attack man 
(ab) ..... 

2 

16 

1922 

324 

Schistosomiasis in Bahi^ Brazil (a6)_ 

4 

3 

1909 

411 

Schistosomiasis in the Yangtse VaUW (ab) _ 

Schistosomiasis japonica in the United States 
Navy_ 

4 

16 

1921 

872 

5 

21 

1924 

630 

Schistosomiasis on the Yangtze River_ 

1 

8 

1914 

16 

Schistosomiasis, salvarsan in the treatment of_ 

4 

9 

1915 

645 

Schistosomum japonicum (ab) _ 

2 

4 

1910 

242 

Schisiosomum mansoni (ab) _ 

4 

2 

1908 

81 

Schistosomum mansoni^ Sambon, 1907, what is? (ab) 

2 

3 

1909 

174 

Schizophrenic dementia (ab) __ 

1 

11 

1917 

76 

Schneider index versus Turner index (nc) .. 

2 

26 

1928 

382 

School of Tropical Medicine at Calcutta (nc)_ 

2 

16 

1922 

344 

Sciatica (nc)___i 

4 

26 

1928 

960 

Sciatica incident to physical test_ 

1 

5 

1911 

58 

Sciatica, treatment of (ab) ____ 

3 

8 

1914 

477 

Sciences, earth, study of_ 

1 

18 

1923 

1 

Scientific basis of carelessness (nc)_ 

4 

14 

1920 

670 

Scientific workers of Lille (nc)..__ 

2 

13 

1919 

339 

Scleroderma____ 

1 

20 

1924 

46 

Sclerosis, multiple_ 

2 

23 

1926 

130 

Scrotal nstulffi, multiple, following rupture Gf the 
bladder with stricture of urethra-- 

4 

26 

1927 

897 

Scrotum, avulsion of, left testicle and sheath of 
penis_ 

4 

' 20 

1924 

457 

Scrotum, elephantiasis of the_ 

4 

2 

1908 

21 

Scurvy_ 

1 

26 

1927 

126 

Scurvy, etiolo^ of (ab) ..... 

4 

16 

1921 

863 

Scurvy, historical inquiry into the efiScacv of lime 
juice for the prevention and cure of (ab) _ 

4 

13 

1919 

813 

Scurvy, preservation of lemon juice and prevention 
of (oo)_ 

2 

16 

1922 

303 

Scurvy, system of prevention for a polar expedi¬ 
tion (ab) _ 

2 

16 

1922 

304 

Scuttle butt, sanitary, portable_ 

2 

4 

1910 

169 

Scuttle butt, suggested improvement of. 

3 

8 

1914 

465 

Scuttle butts, changes in, aboard ship_ 

1 

14 

1920 

137 

Seasickness_ 

2 

16 

1921 

410 

(nc)- 

5 

23 

1926 

397 

„ (nc) . 

4 

26 

1927 

943 

Seasickness and atropine (nc)___ 

Sebaceous cysts, multiple___ 

1 

18 

1923 

116 

4 

12 

i 1918 

722 

Seen from within_____ 

4 

14 

1920 

632 
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Volume 

Year 

i 

Page 

Semilunar cartilage, dislocated_ 

1 

15 

1921 

132 

Senescence and senility (nc)_ 

4 

25 

1927 

949 

Sensitization diseases__ 

5 

18 

1923 

613 

Sensitized vaccines {ab) _ 

4 

12 

1918 

732 

Septic arthritis, case of, following submucous resec¬ 
tion of the nasal septum (ab) _ 

3 

11 

1917 

416 

Septic teeth (ab) _ 

2 

12 

1918 

285 

Septicemia and death following streptococcus ton¬ 
sillitis (ab) _ 

6 

16 

1922 

1069 

Septicemia, case of_ 

3 

1 

1907 

160 

Septicemia, influence of morphine in (ab) _ 

6 

16 

1922 

1064 

Septicemia successfully treated with Stearn’s 
streptolytic serum_ 

1 

3 

1909 

39 

Sera, international standardization of_ 

5 

16 

1922 

885 

Serum, dried blood, a substitute for fresh blood 
serum in the rapid preparation of Loeffler’s 
medium_ 

3 

4 

1910 

337 

Serum injections, deleterious effects from_ 

4 

26 

1928 

1025 

Serum reaction of Wassermann (ab) _ 

1 

6 

1912 

100 

Serum sickness, an atypical case of_ 

1 

23 

1925 

36 

Serum treatment and importance of early diag¬ 
nosis in epidemic cerebrospinal meningitis (ab)-. 
Serum treatment of purulent processes (ah) _ 

3 

2 

11 

4 

1917 

1910 

387 

263 

Serumtherapv, local, in suppurative serous sacs 

(ab) _1.. 

2 

11 

1917 

232 

Service items (nc) _ 

3 

15 

1921 

671 

Service publications (tic)_ 

2 

15 

1921 

479 

Sesquicentennial, Philadelphia, 1928, Bureau of 
Medicine and Surgery^s exhibit_ 

2 

25 

1927 

272 

Seven days fever of tlie Indian ports (ab) _ 

2 

8 

1914 

315 

l^wage disinfection for vessels' and railway coaches j 
(ab) __-.. 

2 

9 

1915 

316 

Sewage system in Charlotte Amalia_ 

2 

15 

1921 

481 

Sex education and social hygiene_ 

8-4 

23 

1925 

320 

Shanghai and Yangtze River hospitals_ 

4 

9 

1915 

579 

Shark bite ___ 

5 

16 

1922 

881 

Shark bite, death from_ 

4 

11 

1917 

539 

Shelf-bottle stoppers, method of securing, during 
target practice _ 

4 

6 

1912 

577 

Shell explosions and the special senses (ab) _ 

3 

9 

1916 

524 

Shell shock_ 

1 

13 

1919 

75 

Shell shock, etiology of (ab) _ 

2 

11 

1917 

242 

Shellac bolus in the stomactx in faital case of poison¬ 
ing by wood alcohol_-_ 

2 

8 

1914 

291 

Ship, a record_ 

3 

13 

1919 

609 

Ship's hygiene during the nineteenth century (ab)^ 
Ship’s hygiene in the middle of the Seventeenth 
century (ab).. _ 

3 

3 

8 1 
8 1 

1914 

1914 

498 

497 

Ship’s water supply (ab) _____ 

4 

13 1 

1919 

815 

Shock, anoci-association and anesthesia_ 

1 

9 

1915 

1 

Shock caused by lightning stroke_ 

3 

6 

1911 

353 

Shoe for prevention of blisters on the heel_ 

1 

6 

1912 

73 

Shoe, marine_-_-_ 

3 

13 

1919 

625 

Shooting glasses for riflemen__ 

1 

4 

1910 

11 

Should protected hospitals be built in ships of war_ 

Shoulder, recurrent dislocation of_ 

2 

4 

1 

7 

1907 

1913 

102 

552 

Sick and wounded, care of. North Russia Expedi¬ 
tionary Force (nc)_ 

4 

16 

1922 

744 

Sick bay bunks, appliances improvised on_ 

3 

3 

1909 

245 

Sick spaces on board the Japanese cruiser Tuskuba. . 
Sight tests for seamen___ 

2 

4 

2 

6 

1908 

1912 

39 

588 

Signatures, doctrine of (nc) _ 

5 

19 

1923 

693 

Simple continued fever (ab) _ 

2 

3 

1909 

188 

Simple culture medium, preparation of (ab) _ 

4 

4 

1910 

548 
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Volume 

Year 

Page 

Simple life (at). 

1 

7 

1913 

141 

Sing Sing, admissions to (ab) —.-.. 

3 

12 

1918 

524 

Singultus (ab)__ 

4 

15 

1921 

84$ 

Sinus blindness (ab) - 

2 

16 

1922 

33$ 

Sinus disease, ocular symptoms in {ab) _ 

3 

16 

1921 

64$ 

Sinus, frontal, drainage (ab) .. 

4 

14 

1920 

664 

Sinus infections_ 

1 

23 

1925 

1 

Sinus, nasal, disease (ab) _ 

1 

11 

1917 

105 

Sinus, sphenoid (ab) ___ 

3 

11 

1917 

417 

Sinus, sphenoidal, exploratory opening of (at)_ 

Sinus thrombosis, cavernous, following submucous 
resection_ 

1 

10 

1910 

172 

2 

23 

1925 

141 

Sinuses accessory, bony, of the nose, importance of 
in the explanation of pains in the head, face and 
neck (ab) ---- 

2 

9 

1915 

295 

Sinuses, accessory, inflammation of (ab) _ 

1 

9 

1915 

163 

Sinuses of the nose, inflammation of (ab)_ 

4 

9 

1916 

705 

Sinuses of the nose, pulmonary symptoms incident 
to infection of--- 

6 

18 

1923 

68$ 

Sinusitis, cooperation between dental and medical 
professions in the surgical treatment of_ 

2 

21 

1924 

174 

Sinusitis, frontal, followed by double mastoiditis... 

2 

6 

1912' 

239 

Sippy treatment for peptic ulcer in naval hospitals.. 

4 

25 

1927 

871 

Situs inversus (nc) _____ 

1 

14 

1920 

157 

Six hundred and six, '*606'' (a6)_ 

2 

5 

1911 

214 

Six hundred and six, '*606** intravenous adminis¬ 
tration of___ 

2 

5 

1911 

125 

Six hundred and six, "606** notes on_ 

1 

5 

1911 

4 

Sixth division. Bureau of Navigation (nc)_ 

4 

13 

1919 

828 

Sixth Naval District, organization of Naval Medi¬ 
cal Corps___ 

4 

11 

1917 

497 

Skin antiseptics (nc).... 

1 

24 

1926 

119 

Skin disinfection by McDonald’s solution (ab)_ 

4 

9 

1915 

681 

Skin disinfection by picric acid (ob)__ 

3 

13 

1919 

577 

Skin, excoriation of, about intestinal fistulae (nc).. 

2 

26 

1927 

407 

Skin grafting_____ 

3 

12 

1918 

668 

(ab) .. 

1 

15 

1921 

219 

Skin grafting, technic of (ob)_ 

2 

3 

1909 

159 

Skin, protection of, in surgical operations (ob)_ 

3 

14 

1920 

422 

Skin-suture material (ob)___ 

3 

14 

1920 

423 

Skull, fracture of.. 

2 1 

5 

1911 

16$ 

1 

9 ' 

1916 

120 


1 

13 

1919 

10$ 

Slavery, our disease inheritance from_ 

4 

26 j 

1928 

801 

Sleeping sickness (ab) __ 

2 

4 

1910 

250 

(ah).. 

1 


1912 

126 

Sleeping sickness, action of "606** (ab)_ 

3 

5 

1911 

389 

Sleeping sickness and GL morstians, relations be¬ 
tween (ab)...... 

1 

i 

6 

1912 

130 

Sleeping sickness, German expedition for the in¬ 
vestigation of (ab) ___ 

2 

2 

1908 

62 

Sleeping sickness patients, healing of wounds in 
(ob)... 

1 

7 

1913 

145 

Sleeping sickness studied by precise enumerative 
methods (ob)___ 

1 

5 

1911 

97 

Sleeping sickness, treatment of (ab) __ 

4 

16 

1922 

730 

Slop chute and garbage bin for battleships_ 

1 

11 

1917 

66 

Smallpox. ______ 

1 

22 

1925 

97 

Smallpox and chicken pox, diagnosis of (nc). 

4 

19 

1923 

436 

Smallpox and the preventive value of vaccination 
with cowpox virus, epidemiology of_ 

3 

20 

1924 

395 

Smallpox and vaccination (ab) __ 

3 

7 

1913 

464 

4 

8 

1914 

589 

Smallpox and vaccination, questions and answers on. 

2 

25 

1927 

461 
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Smallpox, case of, at the United States Naval 

training station, San Diego, Calif_ 

Smallpox control on shipboard (nc)__ 

Smallpox, effect of vaccination upon the 1924 epi¬ 
demic, in Detroit, Mich_ 

Smallpox epidemics, forecasting in India (nc). 

Smallpox in Haiti__ 

Smallpox in New South Wales (a6).. 

.‘Smallpox in Port au Prince, Haiti—...j 

Smallpox in the United States_ 

Smallpox, increasing virulence of (nc)_ I 

Smallpox, intracutaneous vaccination against (?ic)_.| 
Smallpox, method of preventive inoculation for | 

(nc)- 

Smallpox on the U. S. S. Oklahoma_ 

Smallpox, protection against__ 

Smallpox, report of_ 

Smallpox, revaccination against and a discussion 

of immunity following cowpox vaccination_ 

Smallpox, tuberculosis, and typhoid in the Tropics, 

distribution of {ab) _ 

Smallpox vaccination aboard the U. S. S. Mississippi- 

Smallpox, vaccination against (nc)_ 

Smallpox, vaccination against, in the Navy_ 

Snake bites (nc)_ 

Snapping hip (ah) ____ 

Soap, germicidal properties of (nc)___ 

Soap, soft, manufacture of (nc).. 

Social hygiene section of the Bureau of Navigation 
transferred to the Bureau of Medicine ana Sur¬ 
gery..... 

Social service worker and the ex-service man_ 

Sodium fluoride as an exterminator of cockroaches. 
Sodium thiosulphate in treatment of poisoning by 

arsenic and the heavy metals__ 

Solace, U. S. S., organization and station bills of.,. 

Solar therapy (nc)_ 

Soldiers and sailors, disabled, what France is doing 

for (a6).-,__ 

South America, a cruise to..^_ 

Southern Medical Association.... 

Soy bean, use of, as food (ab) __ 

Soyer, Alexis_ 

Space sense and the labyrinth (a5)_ 

Spasm of accommodation (oi>)_ 

Specialism in the Navy_ 

Specialism in the Navy Medical Coi^--- 

Specialization, plea for basic medical experience 

prior to---- 

Specific gravity of the human body (ab) _ 

Specimens added to the helminthological collec¬ 
tion, United States Naval Medical School, June- 
August, 1910___ 


Specimens, request for (nc)--- 

Spectrum, end of (nc)..... 

Speech defects (nc)__ 

Spermatic cord, traumatic hematoma of... 

Spiders in medicine (nc)__ 

Spinal fluid in relation to acute infectious diseases 

of the central nervous system.. 

Spinal fluid in tropical syphilis... 


Number 

Volume 

Year 

Page 

3 

26 

1928 

760 

4 

19 

1923 

439 

3 

22 

1925 

388 

1 

25 

1927 

152 

2 

15 

1921 

492 

4 

9 

1915 

657 

3 

15 

1921 

695 

1 

16 

1922 

1S7 

3 

16 

1922 

591 

4 

19 

1923 

436 

6 

21 

1924 

841 

5 

16 

1922 

916 

3 

22 

1925 

387 

3 

22 

1925 

385 

3 

21 

1924 

461 

3 

16 

1922 

411 

2 

6 

1912 

279 

1 

18 

1923 

79 

3 

20 

1924 

355 

3 

19 

1923 

371 

3 

26 

1928 

688 

2 

3 

1909 

163 

3 

24 

1926 

601 

4 

16 

1922 

746 

3 

16 

1922 

590 

4 

16 

1922 

1 653 

3 

17 

1922 

[ 527 

6 

22 

1925 

735 

4 

3 

1 1914 

624 

4 

14 

1920 

673 

1 

12 

1918 

112 

3 

22 

1925 

356 

1 

9 

1915 1 

127 

2 

12 

1918 

290 

1 

15 

1921 

139 

2 

10 

1916 

383 

1 

12 

1918 

105 

5 

17 

1922 

813 

3 

24 

1926 

476 

3 

22 

1925 

257 

3 

9 

1915 

500 

1 

5 

1911 

43 

2 

5 

1911 

161 

3 

5 

1911 

328 

1 

14 

1920 

156 

6 

22 

1925 

608 

2 

14 

1920 

286 

2 

20 

1924 

206 

2 

16 

1922 

339 

4 

12 

1918 

646 

4 

26 

1928 

916 
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Spinal fluid syndromes of Nonne and Froin (ab) _ 

2 

11 

1917 

243 

Spinal injuries of warfare (ab) _ 

4 

10 

1916 

689 

Spinal puncture, improved technic in_ 

2 

i 20 

1924 

205 

Spinal punctures (nc) _ 

Spine, fracture-dislocation of_ 

3 

! 26 

1928 

702 

3 

9 

1915 

438 

Spine of a stingray, punctured wound of knee joint 
bv the_ 

3 

7 

1913 

415 

Spine of tibia, fracture of_ 

2 

13 

1919 

294 

l^irillar fevers (ab) _j_ 

^pirochaeta duttoni, peculiar characteristic of_ 

4 

1 2 

1908 

82 

4 

1 2 

1908 

1 

Spirochacta icterohemarrhagica in American wild 
rats (ab) _____ 

3 

11 

1917 

410 

Spirochaeta pallida, dissemination of, from the 
primary focus of infection (afe)_ 

3 

1 16 

1922 

516 

Spirochaeta pallida, method of demonstration of, 
in the tissues (ah) _ 

6 

16 

1922 

1050 

Spirochaeta pallida, search of, in conjunctival secre¬ 
tions of syphilitics (a6)_ 

3 

7 

1913 

461 

Spirochaeta pallidum, cultivation of (ab) _ 

4 

3 

1909 

400 

Spirochaeta refringena, pure cultivation of (ab) _ 

3 

6 

1912 

430 

Spirochaete of the relating fever of Bombay_ 

1 1 

2 

1908 

56 

Spirochaeta pallida, primary, tissue lesions in the 
heart produced bv (ab) _ 

3 

8 

a 

1914 

507 

Spirochaetes, detection of (ab) _ 

2 

13 

1919 

331 

Spirochaetes, effect of elevation of temperature on 
(nc) _ 

1 

25 

1927 

143 

Spirochaetes, filterability and biology of (ab) _ 

3 

9 

1915 

512 

Spirochaetes in Hodgkin's disease__ 

3 

1 

1907 

182 

Spirochaetes, silver-impregnation method of differ¬ 
entiating (nc)__ 

2 

19 

1923 

193 

Spirochaetes, strain in (ab) ___ 

5 

16 

1922 

893 

Spirochaetosis, local and general (ab).... 

3 

16 

1922 

513 

Spirochaetosis of Sudanese fowls (ab)__ 

3 

5 

1911 

390 

Spleen, pathologv of (ab)_ 

3 

3 

1909 

295 

Spleen, relation of, to the blood (ab) ... 

Spleen, traumatic rupture of_ 

1 

8 

1914 

157 

2 

25 

1927 

336 

(nc)_..... 

2 

13 

1919 

342 

4 

25 

1927 

893 


2 

26 

1928 

353 

Spleen, traumatic rupture of—removal_ 

3 

15 

1921 

545 

Splenectomy__—. 

3 

1 

1907 

146 

Splenic anemia___ 

1 

12 

1918 

13 

Splenitis__ 

4 1 

10 

1916 

674 

Splenomyelogenous leukaemia...... 

3 

2 

1908 

45 

Splenomegaly and Banti's disease, infective nature 
of certain cases of (ab) __ 

2 

8 

1914 

305 

Splenomegaly, Chinese (ob)__ 

3 

7 

1913 

453 

Splinting skin grafts, method of (ab) .. 

2 

4 

1910 

271 

Sporotrichosis, cutaneous_ 

4 

15 

1921 

809 

Spots, discolored, sometimes found on chilled beef 
(ab) ..... 

3 

7 

1913 

451 

Spray coating, final report of the committee, 
chemical section. National Safety Council_ 

4 

26 

1928 

991 

Sprue_ 

2 

23 

1925 

106 

(nc) _ __ 

1 

24 

1926 

117 

Sprue, occurrence of, in the United States (ab) _ 

1 

10 

1916 

155 

Sprue, researches in (ab) _ 

1 

9 

1915 

155 

Sprue, tropical, clinical manifestations of_ 

3 

13 

1919 

449 

Sputum, albumin, lymphocytic cells, and tubercle 
bacilli in (ab)___ 

1 

16 

1922 

104 

Sputum cultures with subsequent complement- 
fixation control (ab)____ 

4 

10 

1916 

714 

Sputum, finding tubercle bacilli in (nc)__ 

4 

1 17 

1922 

676 
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Page 

Sputum of typhoid-fever patients as a possible 
source of infection (a6)_ 

4 

! 4 

1910 

563 

Squill, fluid extract of, as a rat poison (nc)_ 

1 

i 18 

1923 

108 

Squirrel fleas as plague carriers (a6)-... 

3 

4 

1910 

426 

Stab wounds, case of_ 

3 

2 

1908 

42 

Stain of spirochetes in tissue_ 

3 

, 1 

1907 I 

182 

Staining frozen sections, technique of_ 

3 

16 

1922 1 

381 

Stains, removal of, from wash goods (nc)_ 

3 

16 

1922 

551 

Staling of bread from the physiological-chemical 
standpoint (ab) __ 

2 

11 

1917 

257 

Standards of duty___ 

1 

14 

1920 

130 

Starvation edema (nc)--- 

2 

15 

1921 ; 

470 

Static back trouble (ab) _ 

3 

14 

1920 

401 

Static defects of the lower extremities_ 

3 

14 

1920 ' 

365 

Static flat-foot (Ochsner)_ 

1 

2 

1908 , 

48 

Statistics of Japanese Navy (ab) -- 

Statistics, vital, of the Philippines (ab) _ 

4 

12 

1918 

773 

4 

12 

1918 

772 

Status thymo-lymphaticus and its relation to 
sudden death (ab) ___ 

1 

5 

1911 

68 

Steam disinfector, portable_ 

3 

17 

1922 

529 

Siegomyia ccUopus, feeding habits of (ab) - 

1 

16 

1922 

99 

Stenosis of Wharton’s duct_ 

i 1 

13 

1919 

108 

Sterile collection of blood in the pleural cavity 
giving rise to symptoms resembling those of an 
empvema-- 

1 

3 

2 

1908 

40 

Sterile cotton for dental use (nc) _ 

5 

19 

1923 

696 

Sterilitv, treatment of (nc) - 

1 

14 

1920 

158 

Sterilization and closure of suppurating fractures 
(ab) _ 

2 

12 

1918 

282 

Sterilization, dry (nc)- 

; 1 

26 

1928 

158 

Sterilization of glass syringes... 

5 

17 

1922 

810 

Sterilization of mess gear- 

4 

19 

1923 

641 

Sterilization of mess gear as a factor in prevention 
and control of communicable diseases_ 

5 

22 

1925 

631 

Sterilization of milk bottles with calcium hypochlo¬ 
rite (ab) ---- 

3 

6 

1912 

436 

Sterilization of skin and w^ounds (ab) - 

Sterilization of skin by McDonald’s germicidal 
solution (ab). _ 

3 

7 

1913 

440 

4 

9 

1915 

681 

Sterilization of skin of operation areas (ab) - 

4 

4 

1910 

574 

Sterilization of wounds by electro-ions (ab) - 

2 

13 

1919 

320 

Sterilization, ten-second- 

4 

16 

1922 

717 

Sterilization, wound, Carrel method of (ab) _ 

2 

11 

1917 

253 

Sterilizer efficiency, simple test for.. 

1 

10 

1916 

99 

Sterilizer, utensil, economical and practical_ 

3 

25 

1927 

637 

Sterilizers, dressing, with special reference to tem¬ 
perature, pressure, and chamber air exhaustion 
during the process of sterilization- 

1 

25 

1927 

62 

Sterilizing mess gear, length of exposure necessary.^ 

2 

19 

1923 

235 

Stethoscope bell-- 

1 

12 

1918 

75 

Stethoscope, use of, in counting heart beats during 
anesthesia_ 

2 

18 

1923 

240 

Sticky fly solution (nc)- 

1 

18 

1923 

108 

Stings and bites (nc)--- 

3 

26 

1928 

696 

Stomach and duodenum, diseases of (ab) - 

2 

5 

1911 

220 

Stomach and duodenum, study of diseases of by 
X ray_ 

4 

9 

1915 1 

667 

Stomach and duodenum, surgical pathology of (ab).- 

3 

6 

1912 1 

430 

Stomach, mechanics of, after gastroenterostomy 

(ab) ... ___ 

2 

11 

1917 

251 

Stomach, surgery of (ab) —- 

1 

4 

1910 

108 

Stone which the builders rejected- 

1 

12 

1918 

67 

Stools for eggs, method of examining. 

1 

9 { 

1915 1 

81 

Stopping, a temporary... 

3 

14 

1920 1 

394 
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Number 


Storage batteries, testing water for.... 

Strangulated diaphragmatic hernia_ 

Stren^h and endurance test (ab) _ 

Streptococcal empyema--- 

Streptococcal pneumonias, pathology of (ab) - 

Streptococci, classification of (ab) ... 

Streptococci found in milk, origin of (ab).. 

Streptococci in milk (ab)__ 

Streptococci, specificity of (a6)__ 

Streptococci strains isolated from samples of 

milk (ab)--- 

Streptococcus cardioarthritidis (nc)___ 

Streptococcus penile gangrene... 

Streptococcus septicemia--- 

Stronaylus gibsoni (ab) _ 

Strychnine in heart failure (ab)_ 

Strychnine-stovain spinal anesthesia_ 

Student health at the University of Iowa (nc)_ 

Study courses for Hospital CJorps ratings (nc)_ 

Subacromial bursitis, prevalent fallacies concern¬ 
ing (ab)---- 

Subclavian artery, laceration of, and complete 

severing of brachial plexus__ 

Submarine base and naval air station, Coco Solo, 

Canal Zone______ 

Submarine cruising____ 

Submarine Division Five___ 

Submarine duty, diseases incident to__ 

Submarine notes (nc)_ 

Submarine personnel, importance of oral hygiene to. 
Submarine service, medical and hygienic aspects of.. 

Submarine ventilation in tropical waters_ 

Submarine ventilation, mechanical devices for, on 

the submarine Balilla_ 

Submarines, explosion hazards, storage batteries in. 

Submarines, habitability of--- 

Submarines,poisoning by arseniuretted hydrogen, on. 

Submarines, selection of personnel for_ 

Submersibles, hygiene of (nc)___ 

Submersibles, hygiene of (Part I)_ 

(Part II)___ 

Submersion cases, apparatus for_ 

Subphrenic abscess__ 

Subscription price of the Bulletin. 

Subsistence on board battleships (oh)_ 

Succinimid of mercury, use of.... 

Suffocating gases, chronic effects of (nc)_ 

Sugar broth media, simple method of preparing_ 

Sugar, method for determining (ab).... 

Sugar, method of estimating (ab)... 

Sugar production (nc)... 

Sugars, reagent for the detection of reducing (ab).. 

Suicide.__ 

Sulpharsphenamine on board ship (nc)_ 

Su^harsphenamine, report on its use at the Mayo 

Clinic, Rochester, Minn_ 

Summer fever (ab)- 

Summer school, Hampton Roads, Va_ 

Sunstroke—a heresy (ab)_ 

Supernumerary limbs_ 

Supernumerary phalanx_ 

Supernumerary tooth, extraction of_ 

Supply depot. United States naval medical, activi¬ 
ties of- 


3 

4 
1 
3 
2 
3 
3 
3 
1 

3 
2 
2 
1 
2 
1 
1 
1 
1 

4 
4 

3 

4 
4 
1 
2 

4 
1 
6 

2 

1 

1 

3 

3 

5 

4 

5 

3 

5 

4 
1 

3 

4 
2 
2 

3 
2 

4 
2 

6 

6 

1 

2 

1 

1 

2 

2 

3 


Volume 

Year 

Page 

14 

1920 

502 

26 

1928 

924 

6 

1912 

113 

12 

1918 

453 

13 

1919 

314 

11 

1917 

414 

8 

1914 

498 

4 

1910 

424 

11 

1917 

98 

6 

1912 

438 

25 

1927 

393 

18 

1923 

243 

22 

1925 

37 

3 

1909 

178 

8 

1914 

135 

11 

1917 

34 

15 

1921 

244 

25 

1927 

160 

9 

1915 

688 

8 

1914 

654 

19 

1923 

385 

5 

1911 

455 

13 

1919 

846 

11 

1917 

44 

16 

1922 

343 

22 

1925 

447 

14 

1920 

8 

20 

1924 

759 

11 

1917 

156 

21 

1924 

137 

26 

1928 

31 

11 

1917 

342 

24 

1926 

461 

17 

1922 

835 

17 

1922 

589 

17 

1922 

785 

13 

1919 

1 525 

19 

1923 

1 683 

3 

1909 

385 

9 

1915 

148 

8 

1914 

459 

17 

1922 

669 

4 

1910 

228 

7 

1913 

294 

7 

1 1913 

467 

15 

1921 

472 

3 

1909 

405 

19 

1923 

219 

20 

1924 

735 

20 

1924 

702 

7 

1913 

141 

15 

1921 

495 

7 

1 1913 

140 

12 

1 1918 

86 

14 

1920 

265 

12 

1918 

270 

25 

i 1927 

i 542 
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iNumbei 

Volume 

Year 

Supply Table, desirability of omitting certain drugs 




from_ 

3 

10 

1916 

Supply Table of the Medical Department, United 
States Navv____ 

3 

24 

1926 

Suppurating wounds after abdominal section (ofe).. 

2 

15 

1921 

Suppurative otitis media in children_ 

5 

23 

1925 

Suppurative pericementitis, chronic, surgical treat¬ 
ment of____ 

1 

19 

1923 

Suprapubic operations, best method of exposing 
the interior of the bladder in (a6)___ 

2 

5 

1911 

Surgeon General, United States Public Health 

Service, 1927, report of (nc)___ 

Surgery, civil, the war's contribution to (ab) . 

2 

26 

1928 

2 

15 

1921 

Surgery, exclusion of the skin in (ab)^ . 

1 

5 

1911 

Surgery, experimental, of the thoracic aorta and the 
heart (ab) ..... 

4 

4 

1910 

Surgery, gasoline, iodin, and alcohol in (ab) _ 

Surgery, immediate, in fighting ships (ab).^ .. 

2 

10 

1916 

4 

15 

1921 

Surgery, immediate, of war wounds as practiced in 
hospital ships (ab) _ 

4 

15 

1921 

Surgery, immediate, with Royal Marine Artillery 
Howitzer Brigade in France, 1916-1918 (nc) _ 

2 

17 

1922 

Surgery, immediate, with the siege guns in France 
(nc) ........! 

1 

17 

1922 

Surgery in battle areas (ab) _ 

1 

13 

1919 

Surgery in the Middle Ages___ 

2 

15 

1921 

Surgery—methods of suturing the abdominal wall; 
gonorrheal joint disease; cardiovascular regula¬ 
tion; subdeltoid bursitis_ 

1 

1 

1907 

Surgery of naval wounded in hospital yachta and 
smaU craft (ab) _1_ 

1 

16 

1922 

Surgery of peripheral nerves (ab) .. 

3 

14 

1920 

Surgery of the bladder___ 

5 

23 

1925 

Surgery, plastic... 

2 

18 

1923 

Surgerv, war (ab). ..... 

4 

8 

1914 

(ab) -- 

3 

9 

1915 

Surgery, war, principles of (ab) __ 

2 

7 

1913 

Surgery, reconstructive, of the hand and forearm 
(ab) ...... 

3 

13 

1919 

Surgical abdomen.. 

5 

18 

1923 

Surgical affections (nc) .... > . __ 

3 

18 

1923 

Surgical and laboratory instruments in the Tropics, 
care of (ab) ___ 

1 

7 

1913 

Surgical and medical developments of the war_ 

Special 

13 

1919 

Surgical anemia and resuscitation (ab) __ 

3 

3 

1909 

Surgical aspect of the engagement at La Ceiba, 
Honduras__ _ ___ _ 

2 

5 

1911 

Surgical cases___ 

2 

4 

1910 

1 

16 

1922 


2 

26 

1928 

Surgical cases from the naval ho^ital, Norfolk, Va_ 

2 

6 

1912 

Surgical cases from the U. S. S. Tacoma.- __ 

2 

4 

1910 

Surgical cases occurring on the U. S. S. South Caro¬ 
lina_____: 

2 

6 

1912 

Surgical cases of especial interest___! 

2 

19 

1923 

Surgical department, naval hospital, Norfolk, Va--.| 

2 

6 

1912 

Surgical disinfection of the hands with iodine (ab)..j 

1 

7 

1913 

Surgical division of a base hospital in France (ab)..l 

3 

11 

1917 

Surgical dressing tray for ships_ I 

1 

13 

1919 

Surgical dressings, cr6pe paper bandages for_ 

3 

12 

1918 

Surgical dressings, economy in__1 

4 

11 

1917 

Surgical experiences at the front. ....| 

1 

13 

1919 

Surgical failures__.i 

1 

15 

1921 

Surgical interest, cases of-_ .. _ __ ! 

3 

21 

1924 


Page 


490 

497 

435 

362 

16 

213 

398 

454 

84 

567 

355 

855 

858 

303 

123 

134 

347 


48 

91 

415 

354 

214 

692 

483 

269 

578 

569 

383 

156 

1-250 

281 

267 

194 

58 

328 

243 

171 

242 

158 

305 

151 

393 

78 

572 

585 

145 

69 

339 
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Volume 

Year 

Page 

Surgical memoir___ 

2 

13 

1919 

275 

Surgical notes from France_ 

3 

12 

1918 

630 

Surgical notes from the front_ 

3 

12 

1918 

627 

Surgical operations_ 

2 

4 

1910 

197 

Surgical patients, care of (ab)___ 

2 

16 

1921 

440 

Surgical service of the United States naval hospital, 
New Orleans_ 

, 3 

15 

1921 

607 

Surgical shock (ab)____ 

1 3 

3 

1909 

284 

4 

3 

1909 

355 

Surgical, symposium on experimental studies (a6)._ 

3 

11 

1917 

402 

Suspension apparatus for sick-bay bunks.. 

2 

18 

1923 ; 

244 

Suture of blood vessels__ 

3 

1 

1907 

175 

Sweatfoot in the Army, treatment of (ab)_ 

2 

3 

1909 

193 

Swimming, infections from (nc)___ 

3 

26 

1928 

689 

Swimming pool, study of, with a return purification 
system (ab)_ 

1 

9 

1915 

147 

Swumming pools in Detroit__ 

2 

20 

1924 

271 

Swimming pools in Detroit, bacteriological stand¬ 
ards for_ 

5 

20 

1924 

676 

Swimming pools, sanitation of (ab) _ 

4 

12 

1918 

757 

Sydenham, Thomas, selected works of (ftc)_ 

1 

18 

1923 

98 

Symptomatic differentiation between disorders of 
the two lobes of the pituitary body (ab) .. 

2 

7 

1913 

262 

Synovitis, chronic, cure of (ab) __ 

4 

9 

1915 

692 

Syphilis (ab) _ 

2 

10 

1916 

364 


4 

10 

1916 

676 


1 

25 

1927 

134 

Syphilis a menace to railroads__ 

3 

24 

1926 

690 

S^hilis, abdominal (ab) _ 

3 

16 

1922 

516 

Syphilis aboard ship_ 

4 

8 

1914 

605 

Syphilis, absorption test for, using human comple¬ 
ment_ 

1 

10 

1916 

1 

Syphilis, action of mercury and iodine in experi¬ 
mental (ab) ____ 

1 

5 

1911 

104 

Syphilis and para-eyphilis of the nervous system 
(ab) _ 

3 

4 

1910 

449 

Syphilis and the war (nc) ... 

2 

14 

1920 

281 

Syphilis and the yellow abstract sheet in the health 
record_ 

4 

19 

1923 

636 

Syphilis and tuberculosis, Wassermann in. 

1 

6 

1912 

81 

Syphilis and tuberculosis, relationship of (ab) _ 

1 

6 

1912 

98 

Syphilis and yaw^s, Wassermann reaction following 
the use of bismuth in the treatment of_ 

2 

25 

1927 

315 

Syphilis, Army method of handling (nc) ___ 

2 

16 

1922 

345 

Syphilis, arsenical compounds used in treatment of- 

3-4 

23 

1925 

291 

Syphilis, arylarsonate treatment of (ab) ... 

1 

4 

1910 

111 

Syphilis at Hot Springs_ 

2 

4 

1910 

154 

Syphilis at the Naval Hospital, Mare Island, Calif. 

2 

6 

1912 

221 

Syphilis, bismuth in the treatment of (nc). 

4 

18 

1923 

1 489 

2 

19 

1923 

i 186 

Syphilis, blastomycotic lesions in a case of__ 

4 

25 

1927 

950 

3 

4 

1910 

388 

Syphilis, butyric reaction for (ab) ___ 

3 

3 

1909 

277 

Syphilis of the lung (nc)___ 

6 

1 18 

1923 

725 

Syphilis, cardiovascular, prevention of (nc) . 

3 

: 22 

1925 

345 

Syphilis, case of, which possibly demonstrates the 
eflBcacy of prophylaxis against venereal disease. « 

' 3 

5 

1911 

349 

Syphilis case sheet (ab) __ 

2 

3 

1909 

161 

Syphilis, cerebral_ 

3 

12 

1918 

469 

Syphilis, cerebral, in a native of Guam_ 

3 

5 

1911 

350 

Syphilis, clinical application of the serum diagnosis 
in (ab) ...... 

3 

2 

1908 

; no 
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Page 

Syphilis, clinical recognition of (ab) ... 

1 

15 

1921 

202 

Syphilis, complement-fixation test for, using 
human complement--- 

2 

11 

1917 

175 

Syphilis, congenital, occurrence and distribution 
of the Spirochaeta pallida in {ah) _ 

2 

3 

1909 

172 

Syphilis, cure and recurrence of (ah) .. 

4 

9 

1915 

668 

Syphilis, cutaneous reaction of {ab) --- 

4 

6 

1912 

592 

Syphilis, damage of, to the Navy_ 

3 

9 

1915 

414 

Syphilis, demonstration of Spirochaeta pallida in 
the early diagnosis of (ab) _ 

1 

3 

1909 

66 

Syphilis, diagnosis and treatment of {ab) _ 

3 

16 

1922 

517 

6 

16 

1922 

1011 


4 

18 

1923 

456 

Syphilis, diagnosis, by the Wassermann reaction— 

2 

10 

1916 

304 

Syphilis, diagnosis of (oft)..... 

3 

3 

1909 

289 

(ofc)...- 

1 

4 

1910 

84 

(ab) . 

2 

4 

1910 

229 

(nc). 

3 

18 

1923 

384 

Syphilis, diagnosis of, in malarial subjects (oft)_ 

4 

15 

1921 

845 

Syphilis, dioxydiamidoarsenobenzol in the treat¬ 
ment of__ 

1 

5 

1911 

61 

Syphilitic diseases of the central neryous system, 
salyarsanized serum in (oft).... 

4 

8 

1914 

683 

Syphilis, early diagnosis of-... 

2 

4 

1910 

197 

(nc) . 

2 

18 

1923 

261 

Syphilis, early reinfection with____ 

4 

9 

1915 

651 

Syphilis, effect of salyarsan on the ayerage number 
of sick days...-.. 

4 

6 

1912 

581 

Syphilis, effects of upon the central neryous sys¬ 
tem (oft)___ 

4 

10 

1916 

693 

Syphilis, expediting the diagnosis of, by em¬ 
ployment of the Kahn precipitation test.. 

5 

23 

1925 

347 

Syphilis, experimental, tests of cure in (nc)_ 

2 

24 

1926 

342 

Syphilis, flocculation v, Wassermann tests in the 
serologic study of (nc)..... 

1 

26 

1928 

154 

Syphilis, follow-up treatment of___ 

6 

20 1 

1924 

665 

Syphilis, four centuries in the treatment of. 

4 

15 

1921 

749 

Syphilis, gastric, diagnosis and treatment of.. _ 

Syphilis, hot baths in the treatment of (nc)_ 

3 

18 

1923 

303 

1 

26 

1928 

159 

Syphilis in a Chamorro___ 

3 

10 

1916 

511 

Syphilis in Haiti... 

3 

12 

1918 

396 

Syphilis in railroad employees (oft).. 

4 

14 

1920 

660 

Syphilis, injection of salyarsanized serum in the 
treatment of (aft) .... 

2 

8 

1914 

304 

Syphilis, innocent, case of_ 

3 

15 

1921 

556 

Syphilis, is gangosa a form of?___ i 

4 

5 

1911 

430 

Syphilis, legal enactments against, in fifteenth 
century (aft) ___ 

2 

12 

1918 

315 

Syphilis, leprosy, and yaws, salyarsan in. 

2 

6 

1912 

240 

Syphilis, mechanism of the sero-reaction of (aft)... 

1 

4 

1910 

81 

Syphilis, modern conceptions of the treatment of 
(aft) ___ _ 

6 

16 

1922 

1045 

Syphilis, new method of treating (nc)_ 

2 

20 

1924 

229 

Syphilis not caused by yaccination (nc)... 

3 

25 

1927 

693 

Syphilis, notes on_ _ 

3 

3 

1909 

215 

Syphilis, Noguchi test for_ _ 

2 

4 

1910 

225 

Syphilis, ocular, treatment of by salyarsan and 
neosalyarsan (aft)_ _ _ 

4 

8 

1914 

710 

Syphilis of the central neryous system (aft)_ 

2 

12 

1918 1 

282 

Syphilis of the heart (aft) .... 

3 

16 

1922 

513 

SVphilis of the internal ear (aft) _ 

1 

10 

1916 

174 

Syphilis of the lung__ 

2 

12 

1918 

266 

SVphilis of the lung__ _ 

6 

18 

1923 

705 

Syphilis of the neryous system (aft) __ 

2 

10 

1916 

352 
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Number! 


Syphilis, parenchymatous (ab) _ 

Syphilis, pathology of (ab) __ 

Syphilis, primary, provocative reactions in.. 

Syphilis, primitive____ 

Syphilis, progress in, 1926 (nc)___ 

Syphilis, prophylaxis against.... 

Syphilis, prophylaxis of (ab) _ 

Syphilis, prophylaxis of, with arsphenamine (ab) _ 

Svphilis, provocative procedures in diagnosis of 

(ab) .. 

Syphilis, pulmonary (ab) _ 

Syphilis, questions necessary for accurate history 

taking in (nc) ...... 

Syphilis, recent advances in our knowledge of_ 

Syphilis, recent progress in the treatment of. 

S}'philis record... 

Syphilis, reinfection and curability in (ab) _ 

Syphilis, reinfection in...I... 

Syphilis, salvarsan as a diagnostic and therapeutic 

agent in___ 

Syphilis, second infection with (nc) .. 

Syphilis, secondary, ophthalmitis in.... 

Syphilis, serology of (ab) .. 

Syphilis, serum diagnosis of (ab) . 

(ab) .. 


Syphilis, several phases of__ 

Syphilis, sodium thiosulphate in the treatment of.. 
Syphilis, study of health records containing entries 

for__ 

Syphilis, summary of a treatment of (nc).. 

Syphilis, systematic recording and treatment of_ 

Syphilis treated with *‘606”.. 

Syphilis, treatment of.... 

Syphilis, treatment of, by intramuscular injection 

of metallic mercury (ah) . 

Syphilis, treatment of with bismuth salts_ 

Syphilis, tropical, spinal fluid in... 

Syphilis, unsuspected.____ 

Syphilis, variola form of.. 

Syphilis, vascular__ 

Syphilis, visceral (ab) .... 

Syphilitic antibodies, detection of... 

Syphilitic aortitis (ab) ___ 

Syphilitic aortitis, pathology of (ab) _ 

Syphilitic diseases of the nervous system, treat¬ 
ment of (ab) ___ 

Syphilitic irido-cyclitis__ 

Syphilitic lesions, method for easily obtaining 

material from___ I _ 

Syphilitic meningitis (ab) ___ 

Syphilitic myocarditis, unrecognized (nc) _ 

Syphilitic nephritis (ab) ___ 

Syphilitic organism in the brain in paresis, occur¬ 
rence of (a6)___ 

Syphilitic patients, duty to_ 

Syphilitic pyrexia simulating tropical fevers (ab) _ 

Syphilitic symptoms, return of, after administra¬ 
tion of salvarsan_ 

Syphilitics, mercury-fast and arsenic-fast, hypo¬ 
sulphite of sodium in treatment of (nc) _ 

Syphilitics, treating (ab) __ 


3 

1 

3~4 

3 

2 

1 

3 

3 

3 

3 

3 

3 

2 

1 

3 
2 

4 
2 
4 
4 
2 

3 
1 

4 
2 

4 

2 

4 

2 

4 

3 

3 

4 
4 
1 
2 
6 

3 
2 

4 

3 

4 

2 

2 

3 
2 

4 
3 
1 

3 

6 

4 


Volume 

Year 

Page 

9 

1915 

510 

13 

1919 

114 

23 

1925 

236 

26 

1928 

553 

26 

1928 

387 

2 

1908 

52 

5 

1911 

385 

16 

1922 

520 

16 

1922 

515 

16 

1922 

517 

18 

1923 

377 

1 

1907 

187 

23 

1925 

144 

11 

1917 

21 

16 

1922 

517 

25 

1927 

372 

5 

1911 

435 

26 

1928 

380 

14 

1920 

639 

3 

1909 

410 

3 

1909 

185 

5 

1911 

395 

18 

1923 

73 

15 

1921 

803 

26 

1928 

344 

25 

1927 

973 

19 

1923 

198 

8 

1914 

/ 620 
\ 665 

5 

1911 

173 

3 

1909 

391 

4 

1910 

452 

17 

1922 

461 

26 

1928 

916 

20 

1924 

439 

4 

1910 

44 

14 

1920 

245 

16 

1922 

1049 

1 

1907 

179 

13 

1919 

312 

7 

1913 

603 

4 

1910 

448 

6 

1912 

583 

8 

1914 

242 

11 

1917 

239 

25 

1927 

663 

9 

1915 

293 

7 

1913 

597 

11 

1917 

355 

8 

1914 

151 

5 

1911 

348 

23 

1925 

511 

15 

1921 

852 
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Sj-philitics, Wassermann-fast, treatment of, with 
bismuth (nc)_ __ 

5 

23 

1925 

401 

Syphiloma of cerebrum_ . 

3 

13 

1919 

547 

Systolic mitral murmurs__ 

3 

17 

1922 

475 

'fabes diabetica___ _ 

1 

26 

1928 

81 

Tabes, neurological examination in {nc) __ 

5 

18 

1923 

633 

Tabetic crises, distribution of, with exhibition of 
an unusual case (ab) _ _ __ 

2 

10 

1916 

351 

Table jellies (a6).____ _ _ 

3 

5 

1911 

382 

Tablets, disintegration of {ab) _ 

1 

3 

1909 

52 

Tachycardia, paroxysmal, of high bundle branch 
origin with independent auricular rhythm_ . 

4 

26 

1928 

922 

Tactics and the health of the Army, 1848-1908 {ab)^ 

2 

3 

1909 

201 

Tienia, blood findings in {ab) __ 

1 

4 

1910 

90 

Tampico and Vera Cruz __ 

4 

10 

1916 

751 

Tattooing_ _ 

1 

7 

1913 

100 

Tattooing dangerous__ 

1 

16 

1922 

186 

Tattooing in the Navy_ _ 

2 

2 

1908 

37 

Tattooing, Samoan_ _ 

3 

18 

1923 

346 

Tay Tav, work at_ __ _ __ 

4 

3 

1909 

388 

Taylor, James Spottiswoode, 1870-1922_ 

5 

17 

1922 

833 

Tea-taster's cough (nc)_ 

4 

14 

1920 

669 

Teeth, brushing the___ 

4 

15 

1921 

824 

Teeth, dead, removal of {ab) ___ 

2 

12 

1918 

285 

Teeth, extraction of___ 

5 

19 

1923 

671 

Teeth, extraction of, death following__ 

3 

26 

1928 

646 

Teeth, food accessory factors in relation to {ab) _ 

4 

15 

1921 

854 

Teeth of the ancient Egyptians (nc)_ 

2 

15 

1921 

473 

Temperature of Filipino applicants for enlistment.. 

2 

7 

1913 

320 

Temporary barracks at City Park, Brooklyn, N. Y.. 

4 

11 

1917 

479 

Tennis leg (nc)_1___ 

4 

25 

1927 

, 954 

Tenoplastv {ab) _ _ 

4 

8 

1914 

! 695 

Tenoplasty for contracture of hamstring tendons.._ 

1 

9 

1915 

123 

Terminal disinfection, value of (a6)___ 

3 

1 5 

1911 

1 386 

Tertiary yaws, importance of {ab) __ 

3 

9 

1915 

' 504 

Test-meal removal, lavage and infiation method 
of (a6).- _ 

1 

1 3 1 

1909 

1 80 

Testicle, undescended, unusual case_ 

1 

1 3 1 

1909 

39 

Tetanus_ 

1 

8 

1914 

119 

Tetanus and antitoxin treatment {ab) _ 

3 

11 

1917 

385 

Tetanus antitoxin, intraspinal administration of, 
curative value of {ab) ..... 

4 

8- 

1914 

j 674 

Tetanus bacillus, biology of the {ab) _ _ 

3 

2 

1908 

90 

Tetanus in a native (Filipino) child_ 

3 

2 

1908 

44 

Tetanus in Haiti_ __ 

1 

12 

1918 

86 

Tetanus in the British Army (a6)___ 

4 

15 

1921 

870 

Tetanus infection___ _ 

4 

12 

1918 

802 

Tetanus, laboratory studies on {ab) _ 

1 

1 9 

1915 

156 

Tetanus, rational treatment of {ab) _ __ 

3 

1 8 

1914 

; 481 

Tetanus, treatment of, by intraspinal injection of 
a solution of magnesium sulphate {ab) _ 

3 

! 4 

1910 

452 

Tetanus, treatment of, with subarachnoid injections 
of magnesium sulphate {ab).. __ _ 

2 

1 

1 3 

1909 

1 

184 

Tetany, effect of mammalian pituitary on {ab)... . 

2 

! 3 

1909 

> 162 

Tetraethyl lead poisoning_ __ _ _ 

3 

1 22 

1925 

394 

Tetraiodophenolphthalein in cholecystography, 
oral administration of emulsified form of (nc)_ 

4 

26 

1928 

980 

They omission of_ __ _ _ __ 

3 

15 

1921 

630 

Theater at Mare Island Hospital_ _ _ 

1 

15 

1 1921 

1 50 

Therapeutic uses of carbon dioxide (nc)_ 

2 

1 26 

1 1928 

392 

Therapeutics and the significance of salvarsan {ab). 

1 

6 

1 1912 

i 99 

Therapeutics of diseases which involve the internal 
secretions {nb) _ 

1 

1 

1 3 

1909 
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Therapy, importance of indican investigations in 
diagnosis and (ab)____ 

4 

2 

1908 

89 

Therapy, nonspecific protein_ 

3 

22 

1925 

334 

Therapy treatment, 'deep, of intra-thoracic neo¬ 
plasms _ 

6 

23 

1925 

491 

Thermic fever_ 

4 

7 

1913 

579 

Thermic myospasms, character and genesis of_ 

4 ; 

6 

1912 

558 

Thermometers, clinical, cultures taken from (o6)_ 

1 

11 

1917 

90 

Thermometers, law regarding (nc).. 

1 

15 

1921 

245 

Thermometers, low-priced clinical, a warning (ob).. 

I 

8 

1914 

132 

Thilerium hominis (ob)_ 

3 

14 

1920 

407 

Thoracentesis, sudden death during_ 

1 

7 

1913 

124 

Thoracic surgery (ob)_ 

2 

4 

1910 

265 

Thoracic surgery, new pavilion for_ 

Thorax, diseases of (ob)_ 

4 

5 

1911 

498 

1 

12 

1918 

88 

Thorax, method for fixation of the__ 

2 

11 

1917 

220 

Thoughts on keeping oneself professionally smart 
(nc)_ __ 

1 

18 

1923 

116 

Three horsemen and the body louse.. - 

4 1 

16 

1922 

713 

Throat cultures, report of organisms, showing 
Neisser granule staining characteristics_ 

4 

2 

1908 j 

53 

Thrombo-angiitis obliterans_ 

1 

22 

1925 j 

43 

4 

24 

1926 

900 


3 

25 

1927 

605 

Thrombo-angiitis obliterans, complement fixation 
in (ob)_ _ 

1 

5 

1911 

90 

Thrombophlebitis, postoperative (ob)_ 

3 

15 

1921 

657 

Thrombosis of popliteal vein_ 

3 

13 

1919 

538 

Thrombosis, bilateral, of central retinal veins_ 

1 

10 

1916 

106 

Thrombosis of the lateral sinus_ 

2 

15 

1921 

403 

Thymol as a source of error in Heller's test for 
urinarv protein (ob)__- 

3 

4 

1910 i 

, 401 

Thymus^ enlarged, treatment of (nc)__— 

Thyroglossal duct, persistence of_ - 

2 

15 

1921 

474 

4 

12 

1918 1 

713 

Thyroid, abscess of, following septico-pyemia from 
otitis (ob)____ 

2 

13 

1919 

323 

Thyroid disorders (ob)_ _ 

4 

12 

1918 

727 

Thyroid extraction, preparation of, for therapeutic 
purposes (ob)_ 

2 

5 

1911 

251 

Thyroid hvpersensitiveness (ob)... 

4 

14 

1920 

649 

Thyroid, surgery of_ 

I 

2 

1908 

47 

Th^oidal enlargement among applicants for en- 
hstment in the Northwest___ 

2 

3 

1 

1900 

147 

Thvroidectomies..... 

3 

24 

1926 

557 

Hlka and fibula, compound fracture of_ 

1 

15 

1921 

132 

Tibia and fibula, fractures of, tongs in the treat¬ 
ment of_ ___ 

4 

26 

1928 

911 

Tibia, osteoma of the..... 

1 

15 

1921 

131 

Ubial tubercle, affections of (ob)_ 

3 

15 

1921 

658 

Tinea tropica circinaia _ 

1 

1 

1907 

27 

Tobacco poisoning (nc).... 

2 

21 

1924 

2()9 

Tobacco smoking (ob)___ 

3 

2 

1908 

118 

Tobacco, use and abuse of (nc). 

4 

17 

1922 

675 

Tolerance of the peritoneum rarely seen.. 

4 

5 

1911 

489 

Tongs in the treatment of fractures of the tibia and 
fibula_ _ 

4 

26 

1928 

911 

Tonsil crypts, bacteriology of (ob)_ 

2 

13 

1919 

335 

Tonsil enucleations with the Beck-Pierce tonsillec- 
tome (ob)___ 

3 

10 

1916 

562 

Tonsil, ideal operation_ 

4 

13 

1019 

806 

Tonsil, lingual (ob)_ _ 

2 

12 

1918 

299 

TensU - operation, serious and fatal hemorrhage 
following a__.. 

3 i 

16 

1922 

541 
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Tonsil operations, conditions predisposing to 
hemorrhage in (ab) __ 

3 

16 

1922 

540 

Tonsillar and nasopharyngeal infections (ah) .. 

2 

11 

1917 

268 

Tonsillar hypertrophy; a menace to the service_ 

2 

3 

1909 

120 

Tonsillectomies, report of 605.. 

2 

14 

1920 

296 

Tonsillectomy (ab) .. . 

4 

6 

1912 

617 

(ab) . 

4 

7 

1913 

638 

(ab).. . 

1 

9 

1915 

164 

2 

26 

1928 

336 

Tonsillectomy, a surgical procedure_ 

1 

16 

1922 

17 

Tonsillectomy in the adult (a6)_ 

1 

10 

1916 

172 

Tonsillectomy in the tuberculous (ab) . 

4 

12 

1918 

751 

Tonsillectomy, permanent effects of (nc) . 

6 

18 

1923 

719 

Tonsillitis, orchitis complicating__ 

2 

15 

1921 

406 

Tonsils as a habitat of oral entamebas (a6). 

2 

0 

1915 

331 

Tonsils, enucleating, bloodless method of (a6). 

1 

11 

1917 

104 

Tonsils, hemorrhage following the removal of (ab ).. 

4 

13 

1919 

822 

Tonsils, primary carcinoma of (ab) .. 

4 

9 

1915 

706 

Tonsils, toxicity of (ab) ..... 

1 

8 

1914 

163 

Tonsils, when shall we remove, and what type of 
operation shall we do? {o6)___ 

1 

6 

1912 

138 

Tool hazards.... 

1 

22 

1925 

105 

Toothbrush, rotary_.... 

4 

13 

1919 

783 

Torney, George H., Surgeon General, United 
States Army_______ 

1 

8 

1914 

127 

Torpedoed transport, on board a.... 

Tour of duty in Guam and the Philippines... 

2 

13 

1919 

351 

4 

26 

1928 

948 

Tourniquet for the control of hemorrhage from the 
scalp during osteoplastic resection of the skull 
(ab) ___ 

4 

4 

1910 

573 

Tourniquet splint for fractures of the elbow_ 

2 

26 

1928 

358 

Toxemia from the standpoint of perverted metab¬ 
olism (o6)____ 

1 

3 

1909 

1 

79 

Toxemias of pregnancy (nc) _ 

Toxic effects of shaking arsphenamine solution 

(nc) _ 

2 

26 

1928 

984 

4 

15 

1921 

919 

Toxic smokes____ 

3 

21 

1924 

275 

Toxoplasma pyrogenes (ab) _ _ 

3 

8 

1914 

503 

Trachoma and follicular conjunctivitis, differential 
diagnosis between (o5)___ 

3 

14 

1920 

1 

432 

Trachoma, is there a natural or acquired immunity 

to? (ab) ...... 

3 

9 

1915 

522 

Trachoma, prevalence of, in the United States (a6).. 

1 

8 

1914 

162 

Trachoma question (ab) _ 

4 

6 

1912 

619 

Trachoma, specific treatment for (ab) ___ 

1 

11 

1917 

103 

Trachoma, treatment of, with carbonic-acid snow 
(a6)___ 

3 

9 

1915 

1 521 

Training camp, second naval district_ 

4 

11 

1917 

475 

Training in the Naval Reserve__ 

2 

25 

1927 

377 

Training school for native nurses in Samoa. 

1 4 

7 

1913 

592 

Training school for nurses in Haiti__ 

1 2 

13 

1919 

378 

Training school for the Hospital Corps of the Navy. 

I 4 

8 

1914 

555 

Transduodenal lavage (ab) ___ 

1 1 

15 

1921 

1 207 

Transfixion wound of the neck___ 

1 3 

26 

1928 

1 643 

Transfused blood (a6)___ 

1 6 

16 

1922 

1 1063 

Transfused blood, study of (ab) __ 

1 

16 

1922 

! 71 

Transfusion bv the syringe method (ab) .. 

Transfusion, dangers of (ab)_ 

1 3 

9 

1915 

492 

1 

15 

1921 

218 

Transfusion in medical cases... 

1 

15 

1921 

117 

Transfusion of blood in a case of shock and hemor¬ 
rhage_ 

: ^ 

4 

1910 

j 372 

Transfusions, four, by the vein to vein method with 
curved glass tubes__ 

• 1 

5 

1911 

47 

Transillumination and electric vitality tests.. 

3 

17 

1922 

' 403 
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Transmisaion of dengue fever (wc)_ 

4 

26 

1928 

979 

Transmission of pest without rats and without 
fleas (ab) _ 

4 

4 

1910 

662 

Transmutations within the streptococcus-pneumo¬ 
coccus group (ab) ____ 

2 

8 

1914 

324 

Transplantation of bone_ 

3 

7 

1913 

406 

Transplanted bone and the regenerative power of 
its various constituents (ab) _ 

1 

9 

1916 

144 

Transport service___ 

1 

13 

1919 

149 

Transportation of sick and wounded (nc) _ 

2 

13 

1919 

341 

Transports and equipment during the World War. - 

2 

18 

1923 

185 

Trauma of the abdomen (ab) _ 

3 

15 

1921 

666 

Trauma of the urethra, operations for_ 

2 

16 

1921 

407 

Traumata due to falling_ 

3 

16 

1921 

636 

Traumatic aneurism__ 

3 

13 

1919 

641 

Traumatic disiocations (ab) __ 

3 

8 

1914 

490 

Traumatic extrusion of testicle__ 

3 

5 

1911 

356 

Traumatic hematoma of spermatic cord.. 

2 

20 

1924 

206 

Traumatic neuritis of brachial plexus... 

4 

7 

1913 

583 

Traumatic neurosis_^ 

2 

22 

1926 

127 

Traumatic synovitis, treatment of_ 

4 

18 

1923 

471 

Trench fever (ab)_ 

Treponema pallida, new technique for staining (ab). 

1 

11 

1917 

92 

6 

16 

1922 

1060 

Treponema pallidum _ 

3 

4 

1910 

365 

(nc). 

3 

17 

1922 

609 

Treponema pallidum, best method of staining (ab)^^ 

3 

8 

1914 

606 

Treponema pallidum, demonstration of, by the 
method of dark field illumination (a6)_ 

4 

2 

1908 

73 

Treponema pallidum in the brain in cases of general 
paralysis (a6)__ 

2 

7 

1913 

291 

Treponema pallidum, simple stain for (nc)_ 

Treponemata in the brain in geneitd paresis (ab ).. 

3 

24 

1926 

604 

4 

7 

1913 

626 

Treponematosis (nc)_ 

4 

26 

1927 

934 

Treponematosis among the Bedouin Arabs of the 
Syrian Desert____ 

4 

26 

1928 

817 

Trichiasis, simple operation for_ 

3 

15 

1921 

667 

Trichiniasis, acute, without initial eosinophilia (ab ). 

2 

4 

1910 

241 

Trichinosis (ab) ____ 

4 

4 

1910 

683 

Trichocephaliasis (ab) _ 

3 

3 

1909 

300 

Trichomo'nae hominis. cultivation of (ab)__ 

2 

16 

1922 

321 

Trichostrongylue coluoriformis (ab) _ 

3 

7 

1913 

465 

Trichuriasis, treatment of, with Leche de Higueron 
(ab) _ 

5 

16 

1922 

906 

Trinitrotoluene, poisoning by__ 

2 

26 

1927 

491 

Tropical diseases in Adriatic zone and the Balkans, 
( 06 ).. 

1 

12 

1918 

95 

Tropical diseases in their relation to the eye_ 

3 

5 

1911 

271 

Tropical diseases. Public Health activities against.. 

1 

26 

1927 

209 

Tropical fevers (ab) _ 

4 

16 

1921 

871 

Tropical hygiene____ 

2 

9 

1916 

344 

Tropical lands and white races (ab) _ 

1 

3 

1909 

94 

Tropical medicine—mode of infection in dracontia- 
sis; trypanosomiasis; dengue_ 

1 

1 

1907 

47 

Trojpical medicine, observations on various schools 

3 

2 

1908 

129 

Tropical medicine, teaching of, outside of the 
Tropics__ 

4 

3 

1909 

338 

Tropics, danger of week-end camping in (nc) _ 

4 

15 

1921 

907 

Trudeau, Edward Livingstone, 1848-1916_ 

3 

11 

1917 

349 

Trypanosoma gambienee in Glossina palpcdis, devel¬ 
opment of (at)__ 

2 

4 

1910 

246 

Trypanosoma rhodesiense (ab) _ 

4 

6 

1912 

612 

Tr^anosomes and ultramicroscopical stage in their 
Uie history (ab) _ 

2 

3 

1909 

180 
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1 

Trypanosomiasis (ab) -- 

Trypanosomiasis, human, position of gland palpa- 

4 

15 

1921 

870 

tion in the diagnosis of (ab) _ 

4 

2 

1908 

87 

Trypanosomiasis, treatment of (ab) _ 

Trypanosomiasis, treatment of, with tryparsamide 

2 

5 

1911 

238 

(ab) _____ 

4 

16 

1922 

721 

Tryparsamide (nc) __ 

Tsiitsugamushi disease and spotted or tick fever of 

5 

22 

1925 

601 

Montana (ah) __ 

3 

2 

1908 

98 

Tubercle bacilJi (ab) _ 

3 

4 

1910 

406 

Tubercle bacilli, concentration method for_ 

2 

4 

1910 

' 227 

(ab).. 

Tubercle bacilli, cultivation of, from circulating 

3 

4 

1910 1 

405 

blood in miliary tuberculosis (ab) _ 

Tubercle bacilli, distribution of, in the sputa of 

2 

12 

1918 

293 

tuberculous patients_ 

Tubercle bacilli in the blood of consumptives, 

2 

6 

1912 

1 227 

presence and significance of (ab) _ 

3 

4 

1910 

406 

Tubercle bacilli in the sputum (ab) _ 

2 

1 3 

1909 

< 186 

Tubercle bacilli in the sputum, detection of (a6)- 

Tubercle bacilli, isolation ana cultivation of, from 

1 

6 

1912 

130 

the sputum and feces (ab) __ 

Tubercle bacilli, presence of in the circulating blood 

2 

! 9 

1915 

322 

in clinical and experimental tuberculosis (ab) - 

Tubercle bacilli, virulence of, under changing envi- 

2 

4 

1910 

1 237 

ronment (nc) _ 

5 

16 

1922 

910 

Tubercle bacillus, cultivation of (ab) _ 

1 

9 

1915 

157 

Tubercle bacillus, staining of (ab) _ 

3 

2 

1908 

89 

Tubercle bacillus, viability of (ab) _ 

2 

4 

1910 

238 

Tubercular abscesses of liver___ 

Tubercular and cardiac disease, physical diagnosis, 
preventive treatment, and reconstruction in 

3 

1 

1907 

165 

relation to..__ 

i 4 

12 

1918 

584 

Tubercular conditions (ab) ___ 

2 

12 

1018 

299 

Tubercular sputum, disinfection of (ab) _ 

4 

14 

1920 

659 

Tuberculin, cutaneous test, value of in recruiting_ 

3 

8 

1914 

448 

Tuberculin in the earlv diagnosis of tuberculosis_ 

Tuberculin reaction (as)_ 

1 

15 

1921 

81 

2 

2 

1908 

66 

Tuberculin test in young adults...— 

Tuberculin test, percutaneous, diagnostic value of 

1 

13 

1919 

165 

(ab) ....... 

3 

8 

1914 

509 

Tuberculin test, present status of (ab) _ 

3 

3 

1909 

314 

Tuberculin test, technique of the cutaneous (ab) - 

3 

2 

1908 

88 

Tuberculosis-- 

1 

2 

1908 

60 

Tuberculosis, advanced, unsuccessfully treated by 

2 

9 

1915 

253 

artiheial pneumothorax.... 

6 

20 

1924 

721 

Tuberculosis and military organization_ 


11 

1917 

439 

Tuberculosis and syphilis, associated_ 

2 

5 

1911 

182 

Tuberculosis at Las Animas, Colo_ 

Tuberculosis at the naval hospital at Las Animas, 

1 

11 

1917 

120 

Colo__-_ 

1 

10 

1916 

9 

Tuberculosis, Chaulmoogra oil in (nc)- 

Tuberculosis, chronic pulmonary, acute intestinal 

1 

16 

1922 

IIS 

obstruction complicating_ 

2 

23 

1925 

137 

Tuberculosis, chronicle of__ 

5 

18 

1923 

620 

Tuberculosis, clinical trial of the Ellis test for- 

1 

20 

1924 

17 

Tuberculosis, diagnostic point in (nc)_ 

3 

15 

1921 

666 

Tuberculosis, diazo reaction in_ 

2 

1 

1907 

115 

Tuberculosis, falling death rate of (nc)_ 

6 

18 

1923 

728 

Tuberculosis, genesis of incipient (ab) _ 

4 

5 

1911 

503 

Tuberculosis, genital (ab) _ 

2 

15 

1921 

444 

Tuberculosis, hospital infection of (ab) _ 

3 

4 

1910 

453 

Tuberculosis hospitalization (nc)... 

3 

25 

1927 

664 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 















































INDEX, VOLUMES I TO XXVI 


1157 



Number 

Volume 

Year 

Page 

Tuberculosis, human and bovine (ah) _1 

1 

3 

1909 

90 

Tuberculosis, h 3 rpertrophic, of the ileocecal region 
(ab) .. 

2 

16 

1922 

319 

Tuberculosis in Hong Kong (ab) _ 

1 

16 

1922 

99 

Tuberculosis in Japan (ab) __ 

1 

4 

1910 

101 

Tuberculosis in Sah Francisco (ab) .. 

3 1 

14 

1920 

430 

Tuberculosis in the British Army and its prevention 
iab) .. 

2 

3 

1909 

199 

Tuberculosis in the Navv_ 

3 

11 

1917 

289 

Tuberculosis, influence of climate in the treatment i 
of_ 

5 

21 

1924 

652 

Tuberculosis, inheritance in (nc) ... 

6 

22 

1925 

704 

Tuberculosis, laryngeal, frequency of, in Massa¬ 
chusetts (ab) __ 

4 

8 

1914 

711 

Tuberculosis, latent_ 

4 

11 

1917 1 

547 

Tuberculosis, local application of carbenzym in (ab ). 

3 

4 

1910 

443 

Tuberculosis, mercury succinimid in the treatment 
of (ab) ...... 

2 

5 

1911 

1 

206 

Tuberculosis, modified Von Pirquet test of Ellis for^ 

1 

18 

1923 

146 

Tuberculosis of penis (ab) _ 

3 

12 

1918 

483 

Tuberculosis of the kidney and ureter (ab)... . 

3 

5 

1911 

366 

Tuberculosis of the middle ear (ab) _ 

4 

15 

1921 

899 

Tuberculosis of the seminal tract_ 

1 

23 

1925 

10 

Tuberculosis patients, care and treatment of_ 

1 

18 

1923 

119 

Tuberculosis, perfected routine of dosage in the 
treatment of, by the administration of mercury- 

1 

4 

1910 

66 

Tuberculosis, prevention of (oft)__ 

1 

3 

1909 

92 

Tuberculosis, pulmonary (ab) ___ 

1 

15 

1921 

197 


6 

20 

1924 

/ 685 
\ 691 

Tuberculosis, pulmonary, diagnosis of_ 

6 

18 

1923 

709 

Tuberculosis, pulmonary, surgical treatment of (nc) - 

5 

23 

1925 

395 

Tuberculosis, pulmonary, with negative X-ray 
findings....... 

1 

25 

1927 

128 

Tuberculosis, pulmonary. X-ray diagnosis of (ab)-. 

4 

12 

1918 

734 

Tuberculosis, reactions to altitude in (ab) .. 

2 

12 

1918 

277 

Tuberculosis, renal (ab) _ 

2 

2 

1908 

69 

{ab) .. 

4 

5 

1911 

515 

(ab)... ... 

4 

6 

1912 

604 

Tuberculosis, renal, immune response in (ab) . 

2 

12 

1918 

276 

Tuberculosis, renal, silence of (ab) _ 

2 

6 

1915 

304 

Tuberculosis, sanatorium for, at Las Animas, Colo. 

3 

6 

1915 

527 

Tuberculosis, treatment of__ 

4 

8 

1914 

1 541 

Tuberculosis, technique of the tuberculin ointment 
test for (ab) __ 

3 

2 

1908 

88 

Tuberculosis treated by mercurial injection.. 

4 

2 

1908 

32 

Tuberculosis, treatment of, and results observed 
during the year 1908, United States Naval 
Hospital, Las Animas, Colo_ 

i 

2 

3 

1909 

111 

Tuberculosis, treatment of, by administration of I 
mercury.__ 

2 

2 

1908 

1 


3 

2 

1908 

1 


1 

3 

1909 

46 

Tuberculosis, tuberculin in early diagnosis of_ 

! 1 

15 

1921 

81 

Tuberculosis virus, granular form, in the sputum 

(ab) ___ 

3 

4 

1910 

407 

Tuberculosis with concurrent neoplasm_ 

1 

26 

1928 

85 

Tuberculosis, X-ray sign of___ 

3 

9 

1915 

436 

Tuberculous kidneys, bacteriology of (ab) .. 

3 

13 

1919 

578 

Tuberculous meningitis__ 

1 

15 

1921 

126 

4 

15 

1921 

830 

Tuberculous meningitis simulating lethargic en¬ 
cephalitis_____ 

2 

15 

1921 

387 

Tuberculous pericarditis.... 

1 

15 

1921 

120 
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Tuberculous Veterans’ Bureau patient_ 

2 

25 

1927 

319 

Tularemia__ 

4 

26 

1928 

901 

Tularemia, contraction of, by laboratory workers 

(nc) __ 

2 

17 

1922 

305 

Tularemia (Francis' disease)_ 

4 

26 

1928 

825 

Tularemia, laboratory workers contract_ 

4 

16 

1922 

781 

Tumor, bladder, surgical treatment of (o6)—.. 

1 

10 

1916 

134 

Tumor, brain_ 

4 

5 

1911 

472 

Tumor, common renal_ 

2 

22 

1925 

156 

Tumor, unusually large, removal of_ 

3 

15 

1921 

558 

Tumors, benign, of the male breast__ 

4 

17 

1922 

660 

Tumors, bladder, fulguration in the treatment of 

(ah) ______ 

1 

10 

1916 

134 

Tumors, brain, control of bleeding in operations for. 

4 

5 

1911 

511 

Tumors, malignant, formation of metastases in (ab). 

4 

5 

1911 

529 

Tumors of the bladder (ab) __ 

1 

15 

1921 

221 

Tumors, symptomless renal hematuria arising from 

4 

9 

1915 

678 

... 

Turbidimetry, substitution of, for nephelometry 

(ah) __ 

4 

15 

1921 

888 

Turbinate, inferior, rapid, painless, and bloodless 
method for removing (ah) _ 

4 

s 

1914 

711 

Turbinotomy (ab) ..... 

2 

8 

1914 

332 

Turkey, medicine in_ 

2 

25 

1927 

229 

Turkey, relief work in___ 

3 

7 

1913 

473 

Turk's counting chamber, simplified. 

4 

2 

1908 

23 

Turner index versus Schneider index (nc)_ 

2 

26 

1928 

382 

Twilight sleep, Freiburg method (ab) __ 

2 

9 

1915 

299 

Throat and laryngeal examinations, an aid in_ 

1 

3 

1909 

50 

Typhoid and paratyphoid fever and bacillary 
dysentery, combined preventive inoculation 
against (ab) ___ 

2 

10 

1916 

375 

Typhoid and paratyphoid fever, series of blood 
cultures from (a6)_ 

2 

3 

1909 

169 

Typhoid bacilli and gall bladder (ab) _ 

2 

3 

1909 

170 

Typhoid bacilli in infected water and milk, methods 
for detecting (ab) _ 

3 

3 

1909 

291 

Typhoid bacilli. techDic for culturing from stools 
(ab) . 

1 

10 

1916 

159 

TypWd carriers (ab) ___ 

4 

3 

1909 

407 

1 

4 

1910 

43 

Typhoid carriers, chronic, surgical method of clear¬ 
ing (ab) _ 

4 

7 

1913 

608 

Typhoid carriers, detection of (ab) _ 

3 

14 

1920 

428 

Typhoid carriers, treatment of (ab) _ 

3 

4 

1910 

414 

Typhoid carriers, treatment of, with charcoal and 
thymol or charcoal and iodin (ab) _ 

1 

10 

1916 

170 

Typhoid, control of in the Army by vaccination (o6)- 

2 

5 

1911 

245 

Typhoid convalescents, use of duodenal bucket in 
search for typhoid bacilli (ab) _ 

2 

10 

1916 

348 

Typhoid cultures, dead, of value for use on board 
ship in Widal's reaction___ 

2 

4| 

1910 

222 

Typhoid emulsion____ 

1 

1 

1907 

43 

Typhoid, epidemic of on the U. S. S. Maine_ 

1 

3 

1909 

106 

Typhoid etiology and the r61e played by animals 
and man in the spread of the typhoia group of 
diseases (ab) _ 

1 

3 

1909 

102 

Typhoid fever_ 

2 

1 

1907 

120 

(ab) . 

2 

4 

1910 

260 

1 

6 

1912 

91 

Typhoid fever among hospital employees_ 

Typhoid fever, an atypical case of.. 

1 

22 

1925 

92 

4 

5 

1911 

488 

Typhoid fever and war (ab) ... 

2 

9 

1915 

288 

Typhoid fever, Coleman diet in (ab) _ 

4 

10 

1916 

683 
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Typhoid fever, complement fixation test in (o6)_ 

Typhoid fever, ear complications during (a6)-. 

Typhoid fever, ice bag in the treatment of- 

Typhoid fever in Guam, efficacy of B. typhoaris 

vaccine in controlling___ 

Typhoid fever in New York (nc)_ 

Typhoid fever in vaccinated troops (ab) - 

Typhoid fever on H. M. S. Re^na Elena {ab) . 

Typhoid fever or paratyphoid infection_ 

Typhoid fever, pemphigoid eruptions in (ab) - 

Typhoid fever, possibility of conveying, by cloth¬ 
ing, contaminated food, and soiled fingers (at)... 

Typhoid fever, proctoclysis in...., 

Typhoid fever, prophylaxis of.! 

Typhoid fever, prophylaxis of, by the injection of ' 

killed cultures.... 

Typhoid fever reports.-.i 

I 


Typhoid fever, researches on experimental (ab) _| 

Typhoid fever situation in the world...' 

Typhoid fever, spread of, through drinking water : 

(a^)--- 

Typhoid fever treated with antiendotoxic serum ■ 

{ab) .. 

Typhoid fever, treatment of___ 

Typhoid fever, treatment of, and prophylaxis- 

Typhoid fever, treatment of, by colon irrigations... 
Typhoid fever, value of typhoid vaccines in the 

treatment of {ab) .... 

Typhoid fever with perforation. 

Typhoid fever with severe complications. 

Typhoid inoculation for newly enlisted men. 

Typhoid meningitis {ab) .. 

Tyjbhoid originating in bacillus carriers of the XV 

Division of Japan {ab) .. 

Typhoid, paratyphoid, and dysentery bacilli, rapid 

isolation of {ab) .... 

Typhoid perforation..... 


Typhoid perforation and blood pressure. 

Typhoid nrophylactic at the naval hospital, Yoko¬ 
hama, japan.... 

Typhoid prophylaxis, anaphylactic reaction from 

.j 

Typhoid prophylaxis cards... I 

Typhoid, spread of, through bacillus carriers (a6) ..I 
Typhoid vaccination_ I 


Typhoid vaccine, administration of, to recruits_ 

Typhoid vaccine in the Army (nc)... 

Typhoid vaccine, reactions following inoculations 

with_____ 

Typhoid vaccine, triple, manufacture and issue of, 

at the Army Medical School (nc).. 

Typhoid, Widal's reaction for {ab).. __ 

Typhoid work, new medium for {ah) ... 

Typhosus, bacilli, experiments with (a6).. 

Typhus exanthematicus, experimental researches 

upon (ab) ...... 

Typhus fever (ab) ....... 


iab) 
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Typhus fever.and Brill’s disease, identity of (a6)- 

3 

6 

1912 

418 

Typhus fever in Serbia (a5)_-. 

2 

15 

1921 

455 

Tvphus fever on U. S. S. Monocacy... 

4 

9 

1915 

1 641 

Typhus fever virus, nonfilterability of (ah) .. 

3 

11 

1917 

414 

Typhus, transfusion for {ah) ...-. 

4 

12 

1918 

755 

Typhus, treatment of (ah) _ 

3 

14 

1920 

406 

Typhus, virus of {ab) __ 

3 

6 

1912 ! 

419 

Ulcer, chronic duodenal_ 

5 

20 

1924 

581 

Ulcer, chronic gastric, and its relation to gastric 
carcinoma {ah) ___ 

3 

8 

1914 

477 

Ulcer, duodenal_ . _ 

I 2 

24 

1926 

307 

Ulcer, duodenal, perforation of_ 

1 1 1 

8 

1914 

124 

Ulcer, gastric___ _ 

2 

1 

1907 

116 

1 

11 

1917 

58 

Ulcer, gastric, medical and surgical treatment of 
(o6)_____ 

2 

2 

1908 

50 

Ulcer, gastric, treatment of {ab) __ 

3 

16 

1922 

509 

Ulcer, gastric, with perforation_ 

2 

14 

1920 

259 

Ulcer, juxtapvloric___ 

2 

19 

1923 

128 

Ulcer of the sigmoid flexure_ 

2 

14 

1920 

269 

Ulcer of the stomach_ 

3 

21 

1924 

311 

Ulcer of the stomach and duodenum, value of 
X-ray examinations in the diagnosis of {ab) _ 

1 

8 

1914 ! 

133 

Ulcer, peptic. _ _ _ 

2 

15 

1921 

285 

Ulcer, peptic, Sippy treatment for_ 

4 

25 

1927 

871 

Ulcer, perforating gastric and duodenal {ab) _ 

2 

15 

1921 i 

437 

Ulcer, pvloric, phvsiologic principles concerning 
(a6)-. ‘_I___ 

1 

8 

1914 

131 

Ulcer, Sippy treatment of gastric and duodenal 
{ab) ___ 

2 

11 

1917 

236 

Ulcerating granuloma {ab) _ _ 

4 

14 

1920 

663 

Ulceration, tropical {ab) ___ _ 

6 

16 

1922 ^ 

1063 

Ulcerations, tropical, application of Wassermann's 
reaction to the solution of the etiologv of_ 

1 

9 

1915 . 

51 

Ulcerative colitis. _ 

5 

23 

1925 

384 

Ulcers, duodenal and gastric, perforation of (a6)__ 

3 

7 

1913 

445 

Ulcers, gastric or duodenal, diagnosis of {ab) _ 

3 

15 

1921 

657 

Ulcers, persistence of pyloric and duodenal {ab) _ 

2 

15 

1921 

438 

Ulcers, r61e of gastro-enterostomy in the treatment 

of {ab) _ _ _ 

3 

9 

1915 

479 

ncers, surgical, of stomach and duodenum._ 

3 

16 

1922 

497 

Ulcers, treating tropical... . 

1 

12 

1918 

80 

Ulcers, varicose {ab) _____ 

5 

16 

1922 

901 

Ultraviolet and solar ray therapv_ 

3 

12 

1918 

555 

Ultraviolet ravs, therapeutic uses for {ab) __ 

Uncinariasis among white men in the Philippines 
(a6)_ ___ _ 

4 

10 

1916 

687 

1 

5 

1911 

98 

Uncinariasis in Porto Rico, suppression of {ab) _ 

3 

2 

1908 1 

93 

Uncinariasis, suppression of (ah)_ _ 

2 

3 

1909 

179 

Uncinariasis with severe anemia_ _ 

3 

11 

1917 

380 

Undesirable recruit_ _ 

2 

5 

1911 

183 

Undulant fever___ 

4 

12 

1918 

723 

(nc)... 

2 

26 

1928 

374 

Unemplovment and personalitv {ah) _ 

3 

11 

1917 

392 

Unitea States Naval Hospital, Newport, R. I., 
activities at, during the Mackinac disaster_ 

3 

24 

1926 

544 

United States Naval Hospital, Portsmouth, N. H., 
case reports from_ 

4 

10 

1916 

1 

671 

United States Naval Pharmacist’s Mates School. . 

1 

21 

1924 

1 

United States Naval Regulations, article 1139 
(nc) __ 

4 

17 

1922 

! 672 

United States Naval Training Station, Great 
Lakes, 111 ___ 

2 

15 

1922 

1 379 
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United States Pharmacopeia, revision of the 
Ninth (ab) ____ 

4 

10 

1916 

721 

United States Pharmacopeia, Tenth, changes (nc). . 

2 

24 

1926 

354 

United States ship Old Colony, cases treated on, 
during the Halifax disaster... 

2 

12 

1918 

341 

United States ship Relief, letters written by the 
chief nurse of, during the trip to Australia and 
New Zealand_ 

2 

24 

1926 

363 

United States submarine S-4, medical aspects of 
the salvage of_ 

3 

26 

1928 

557 

University of Padua, Seventh centenary of (nc)_ 

3 

17 

1922 

505 

Urea, estimation of (ab) _ 

1 

8 

1914 

159 

(ab) . 

3 

9 

1915 

518 

Urea, estimation of, and indirectly of allantoin in 
urine bv means of urease (o6)__ 

3 

9 

1915 

519 

Urea, its distribution in and elimination from the 
body (ab) _ 

3 

9 

1915 

620 

Ureteral calculus.__ 

4 

14 

1920 

644 

Ureteral catheter, dangers in passinp^ to the kidney. 
Ureteral or renal stones, overlooking, under the 
diagnosis of appendicitis (ab) __ 

4 

9 

1915 

577 

2 

6 

1912 

261 

Ureterography and pyelography_ 

Urethral stricture and its complications, surgical 
management of (ab) _ 

3 

26 

1928 

633 

4 

4 

1910 

571 

Urethral stricture, treatment of, by excision (eib)-. 
Urethritis, chronic posterior, treatment of_ 

4 

9 

1915 

679 

1 

9 

1915 

80 

Urethrotomy, external, without a guide_ 

4 

4 

1910 

524 

Uric acid, endogenous (ab) _ 

4 

2 

1908 

64 

Urinals, portable, for camps_ 

1 

12 

1918 

78 

Urinary analysis, methods for (ab) _ 

4 

4 

1910 

540 

Urinary antiseptics (ab) _ 

2 

5 

1911 

253 

Urinary calculi... 

5 

22 

1925 

575 

Urinary retention, postoperative, and its manage- 1 
ment__ 

6 

22 

1925 

692 

Urinary tract, treatment of infection with bacterial 
vaccines (ao)_ 

3 

4 

1910 

413 

Urine, acetone in (ab) _; 

3 

4 

1910 

402 

Urine, amido acids in (ab) _ 

1 

4 

1910 

76 

Urine, b-oxvbutyric acid in the (a6)___ 

2 

3 

1909 

155 

Urine, Bang’s method of estimating sugar in (ab) . . 

2 

5 

1911 

256 

Urine, Benedict’s method for the estimation of 
glucose in_ 

4 

3 

1909 

397 

Urine, centrifugal method for estimating albumin 
in (ab) _ 

2 

8 

1914 

325 

Urine, clarification of, in the estimation of sugar 
(ab) _ 

3 

6 

1912 

440 

Urine, clinical estimation of total nitrogen ammo¬ 
nia, and urea in the urine (ab) ___ 

4 

5 

1911 

535 

Urine, clinical examination of (ab) .. 

1 

3 

1909 

53 

Urine, colorimetric estimation of dextrose in (afe) _. 

! 3 

3 

1911 

400 

Urine, comparison of various preservatives of (ab). 

3 

8 

1914 

511 

Urine, detection of albumin in (ab) .. 

1 1 

7 

1913 

153 

3 

7 

1913 

467 


2 

8 

1914 

326 

Urine, detection of albumin in, by Merck’s tablets 

(ab) __ 

2 

6 

1912 

289 

Urine, detection of albuminous substances in (ab) _. 

1 

4 

1910 

75 

Urine, detection of albumoses in (ab) .. 

2 

6 

1912 

288 

Urine, detection of bile pigments in (ab),, .. 

1 

8 

1914 

158 

Urine, detection of blood in, and other physiologi¬ 
cal fluids (ab) ---_ 

1 

7 

1913 

152 

Urine, determination of ammonia in... 

4 

2 

1908 

54 

4 

6 

1912 

616 


1 

11 

1917 , 

102 
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Urine, determination of arsenic in, after adminis¬ 
tering salvarsan (a5)_ 

Urine, determination of small amounts of sugar in 
(a6)____ 

1 

1 

6 

11 

1912 

1917 

136 

101 

Urine, determination of total nitrogen in (ab) _ 

4 

6 

1912 

616 

Urine, determination of uric acid in {ab) __ 

4 

13 

1919 

819 

Urine, diabetic, method of estimating the amount 
of sugar in {ab) -- 

1 

4 

1910 

74 

Urine, estimation of albumin in, by Tsuchiya's 
process {ab)___J_ 

2 

i 

1 5 

1911 

255 

Urine, estimation of ammonia and acidity in {ab)-. 

3 

* 

1910 

401 

Urine, estimation of indican in {ab)__ 

4 

6 

1912 

615 

Urine, estimation of sugar in {ab)- 

Urine, estimation of uric acid in {ab) _ 

3 

5 

1911 

400 

1 

8 

1914 

160 

Urine, estimation of urotropin in {ab) _ 

4 

5 

1911 

534 

Urine, excretion of sugars in other than glucose (o6). 

4 

3 

1909 

402 

Urine, formalin method for the clinical estimation 
of ammonia in.-- 

3 

3 

1909 

269 

Urine, Heller's ring test for detection of albumin in 
(a6)__ 

4 

5 

1911 

533 

Urine hemolysis coefficient {ab) - 

1 

16 

1922 

106 

Urine, human, hemolytic substances in {ab) _ 

1 

16 

1922 

107 

Urine, improved technique for the detection of tu¬ 
bercle baciUi in {ab) .—-- 

1 

3 

1909 

60 

Urine, incontinence of_ 

6 

20 

1924 

591 

Urine, isolation of typhoid bacilli from (ab) _ 

1 

12 

1918 

99 

Urine, method for the direct test for acetone in the 
{ab) _ 

4 

4 

1910 

542 

Urine, method for the estimation of nitrogen in {ab). 

4 

4 

1910 

541 

Urine, method of determination of sugar in (ab) _ 

2 

16 

1922 

333 

Urine, method of sugar estimation by the gluco- 
someter (ab) ... 

1 

4 

1910 

75 

Urine, modification of the Esbach method for esti¬ 
mation of albumin in (ab) --- 

1 

1 4 

1910 

74 

Urine, new test for indican in (ab) _ 

3 

7 

1913 

465 

Urine, new tests for reducing sugars in (ab) _ .. 

3 

10 

1916 

557 

Urine, normal, definition of (ab) - - 

4 

6 

1912 

615 

Urine, observation on, of marathon runners (ab) — 

1 

6 

1912 

96 

Urine, oxaluria and treatment of calcium oxalate 
deposit from the (ab). . - - 

2 

4 

1910 

235 

Urine, pancreatic reaction in- 

3 

2 

1908 j 

62 

Urine, quantitative determination of albumin 
in (ab) _ __ _ 

1 

5 

1911 1 

106 

Urine, quantitative estimation of albumin in the 

(ab) __-__ 

2 

3 

1909 

155 

Urine, rapid estimation of the quantity of dextrose 
in (ab) _ __ _ ___ 

3 

8 

1914 

512 

Urine, reaction of Cammidge in (ab) _ 

4 

2 

1908 

66 

Urine, residual, determination of the quantity 
of (ab) _ _ _ 

3 

6 

1912 

440 

Urine, sugar in_ _ - . -- 

1 

20 

1924 

35 

Urine, technique of sampling for microscopic 
examination (a6) _ -- 

1 

7 

1913 

150 

Urine, test for bile in (ab)- - - 

2 

6 

1912 , 

290 

Urine, testing for sugar with Fehling’s solution (ab). 

3 

10 

1916 

557 

Urine, uric acid solvent power of, containing hexa- 
methylenamin as compared with that of normal 
urine (ab) __- 

1 

11 

1917 1 

101 

Urines, diabetic, quantitative determination of 
several sugars in the presence of each other in (ab). 

3 

3 

1909 

277 

Urological service, Mare Island Hospital.- 

Urology and its place in group medicine— - 

1 

15 

1921 

16 

3 

19 

1923 

329 

Urticaria-- __ 

4 

9 

1915 

650 

Urticaria, chronic, case of, showing dermography — 

2 

7 

1913 

253 
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Uterus, pseudo-fibroid____ 

1 

8 

1914 

117 

Vaccinate, way to (aft)__ 

Vaccination aboard ship in the Orient__ 

1 

8 

1914 

132 

1 

2 

1908 

44 

Vaccination against Asiatic cholera_ 

6 

17 

1922 

829 

Vaccination and revaccination, value of (ab) _ 

3 

5 

1911 

384 

Vaccination and smallpox, questions and answers on 
Vaccination, anticholera, of United States Marines 

2 

25 

1927 

461 

at Shanghai, China.. 

2 

26 

1928 

438 

Vaccination antityphoid, in the United States Navy. 
Vaccination, duration of smallpox immunity con- 

1 

26 

1928 

57 

ferred by successful (a6)--___ 

2 

10 

1916 

366 

Vaccination in California (nc)__ 

4 

13 

1919 

824 

Vaccination, notes on... 

4 

5 

1911 

461 

Vaccination, pressure method of (nc).^ _ 

4 

25 

1927 

95r 

Vaccinations, entries of, on cover of health record.. 

1 

12 

1918 

76 

Vaccine and serum treatment--- 

6 

21 

1924 

803 

Vaccine, gonococcic, experiments with.... 

Vaccine standardization and opsonic index work. 

2 

3 

1909 

145 

method for use in..... 

3 

6 

1912 

398 

Vaccine therapy, causes of failure (ah) .. 

Vaccine treatment in Sir A. Wright^s laboratory. 

3 

8 

1914 

510 

St. Marv^s Hospital, Paddington, London.. 

Vaccine treatment of filarial lymphangitis in British 

2 

1 

1907 

112 

Guiana {ab) ..... 

4 

13 

1919 

817 

Vaccine treatment of pyorrhea alveolaris (ab) _ 

2 

4 

1910 

272 

Vaccine, typhoid, in the Army (nc)... 

3 

26 

1928 

712 

Vaccines, cases treated bv___ 

1 

4 

1910 

46 

Vaccines from the standpoint of the physician (a6) .. 
Vaccine, standardization of, with the hemocytom- 

3 

8 

1914 

475 

eter (a6)_ 

1 

7 

1913 

149 

Vaccines, sterilization (aft)....... 

4 

9 

1915 

701 

Vaccines, stock or polyvalent... 

Vaccines, use of in chronic suppuration of the nasal 

2 

16 

1922 

361 

accessory sinuses (ah) ... 

Valvular heart disease, 360 cases of discharged from 

2 

5 

1911 

247 

the naval service... 

5 

10 

1923 

651 

Vanadium steel bone plates and screws (ab) _ 

4 

6 

1912 

602 

Vanderbilt Medical School (nc)..__ 

2 

14 

1920 

285 

Vapors of technical and hygienic importance (ab) . . 
Varicella and variola, differential diagnosis be¬ 

3 

7 

1913 

/ 449 

\ 450 

tween {ab) _ 

1 

16 

1922 

80 

Varicocele {ab) ___ 

3 

4 

1910 

439 

Varicocele and the public service... 

1 3 

4 

1910 

394 

Varicocele, consideration of_ 

1 

23 

1925 

39 

Varicose veins_ ___ 

1 

2 

1908 

47 

Varix of both superficial epigastric veins_ 

1 2 

4 

1910 

196 

Vascular crises {ab) ...... 

1 1 

3 

1909 

85 

Vegetative centers, physiology of__ 

Velocity of the staling of bread {ab) __ 

1 4 

26 

1928 

868 

2 

11 

1917 

257 

Venereal conditions at Mare Island.. 

' 1 

11 

1917 

128 

Venereal disease aboard ship___ 

Venereal disease conditions from the U. S. S. Pitts¬ 

4 

9 

1915 

571 

burgh, report on..___ 

Venereal disease control in Great Britain, four 

* 6 

20 

1924 

809 

hundred thousand pounds for... 

2 

24 

1926 

443 

Venereal disease, cost of {ab) ___ 

3 

15 

1921 

646 

Venereal disease, court-martial order (nc)_ 

3 

18 

1923 

I 387 

Venereal disease experience of the U. S. S. Detroit. 
Venereal disease from the standpoint of a State 

6 

20 

1924 

671 

department of health___ 

Venereal disease hazards, submarine base, Pearl 

4 

19 

1923 

639 

Harbor, Hawaii..... 

4 

21 

1924 

604 

Venereal disease in California__ 

4 

3 

1909 

387 
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Venereal disease in California (a6)- 1 

Venereal disease in Denmark (nr). i 

Venereal disease in England, prevention of_I 

Venereal disease in the Dominican Republic_ 

Venereal disease in the United States Asiatic Fleet- 

Venereal Disease Information (nc)_ 

Venereal disease, laws relating to (ab) -- 

Venereal disease lecture, Birmingham & Atlantic | 

Railway Co- 1 

Venereal disease on the U. S. S. Nevada_, 

Venereal disease problem, sociological and psychia¬ 
trical aspects of--- 

Venereal disease problems... 

Venereal disease problems of the Navy, report of 
board appointed by the Secretary of the Navy to 

study the----- 

Venereal disease, prophylaxis of_I 

Venereal disease, standardizing treatment for_| 

Venereal disease, transmission of, may constitute 

assault (7ic) _i 

Venereal diseases (nc) _i 

Venereal diseases and prophylaxis in the United , 

States Asiatic Fleet_i 

Venereal diseases and their control in Illinois_I 

Venereal diseases at the naval training station, ' 

Norfolk, Va., prevention of_; 

Venereal diseases, Chicago City Council's ordinance 1 

for control of (ab) _| 

Venereal diseases, features of medical prophylaxis 

as applied for the prevention of, in the Navy_ 

Venereal diseases in destroyer squadrons. Battle 

Fleet, control of_ 

Venereal diseases in New York City, (ab) __ 

Venereal diseases in the Navy, prevention of_I 

Venereal diseases, medical prophylaxis against_j 

Venereal diseases, notification of_j 

Venereal diseases, prevalence of and measures 
undertaken for prevention and control in ships of 1 

the United States naval forces, Europe_ 

Venereal diseases, readoption of disciplinary meas¬ 
ures in the prevention of, in the United States 

Asiatic Fleet... 

Venereal diseases, statistics and proper manage¬ 
ment of...-. 

Venereal diseases treated aboard the U. S. S. 

Relief in one year. 

Venereal head_____ 

Venereal infections (ab)___ 

Venereal organisms, saprophytysm of (a6).... 

Venereal problem and the war (ab)_ 

Venereal prophylactic treatments__ 

Venereal prophylactic tube, French (nc)^.. 

Venereal prophylaxis.... 


(ab) 
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2 

14 

1920 

286 

6 

19 

1923 

832 

1 

20 

1924 

140 

4 

14 

1920 

681 

5 

23 

1925 

i 438 

6 

19 

1923 

1 698 

1 

12 

1918 

1 HI 

3-4 

23 

1925 

i 320 

2 

18 

, 192? 

279 

1 

1 

19 

1923 

73 

1 

17 

1922 

159 

3 

25 

1927 

707 

6 

23 

1925 

527 

3 

20 

1924 

416 

2 

21 

1924 

250 

2 

15 

1921 

308 

3 

13 

1919 

585 

5 

17 

1922 

841 

4 

20 

1924 

522 

2 

24 

1926 

444 

1 

11 

1917 

1 

2 

12 

1918 

316 

1 

23 

1925 

65 

1 

1 

21 

1924 

130 

1 

5 

1911 

93 

2 

4 

1910 

146 

4 

14 

1920 

715 

2 

5 

1911 

193 

4 

21 

1924 

584 

1 

19 

1923 

86 

6 

22 

1925 

731 

2 

18 

1923 

248 

3 

9 

1915 

425 

3 

8 

1914 

496 

3 

25 

1927 

626 

2 

15 

1921 

459 

2 

13 

1919 

314 

1 

6 

1912 

52 

6 

19 

1923 

850 

3 

1 

1907 

172 

1 

4 

1910 

28, 59 

2 

4 

1910 

211 

2 

9 

1915 

343 

3 

11 

1917 

428 

4 

12 

1918 

767 

5 

16 

1922 

952 

3 

18 

1923 

391 
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Venereal prophylaxis among United States marines 
at Honolulu---- 

4 

15 

1921 

783 

Venereal prophylaxis at Great Lakes, Ill*_ 

Venereal prophylaxis, development of, in the 
United States Navy_ 

2 

14 

1920 

295 

1 

24 

1926 

31 

Venereal prophylaxis, hygiene rules, in the Austro- 
Hungarian Navv_ 

2 

3 

1909 

144 

Venereal prophylaxis in European waters.. 

4 

17 

1922 

724 

Venereal prophylaxis in Santo Domingo_ 

4 

11 

1917 

583 

Venereal prophylaxis in the Pacific Fleet (nc)— 

1 

16 

1922 

113 

Venereal prophylaxis on board the U. S. S. 

Georgia, July 1, 1910-June 30, 1911_ 

Venereal prophylaxis on the Asiatic Station_ 

1 

6 

1912 

60 

3 

4 

1910 

325 

Venereal prophylaxis on the U. S. S. Henderson_ 

5 

18 

1923 

647 

Venereal prophylaxis, results of_ 

3 

4 

1910 

391 

Venereal sores, primary, observations on (a6)_ 

4 

15 

1921 

867 

Venereal statistics of the Army and Navy_ 

1 

15 

1921 

179 

Venous puncture bv means of steel needfes (aft).. 

2 

16 

1922 

307 

Ventilation and its application in certain situa¬ 
tions aboard ships___ 

3 

7 

1913 

332 

Ventilation, battleship... 

2 

9 

1915 

345 

3 

9 

1915 

532 

Ventilation, biochemical studies of expired air in 
relation to (ab) _ 

1 

9 

1915 

160 

Ventilation, chemistry of (ab) --- 

2 

8 

1914 

313 

Ventilation during battle (afc)..—. 

2 

4 

1910 

255 

Ventilation, first year's work of the New York 
State Commission on {ab) __ 

3 

9 

1915 

496 

Ventilation of closed compartments___ 

2 

17 

1922 

331 

Ventilation of hospital ship (nc)-_. 

5 

16 

1922 

917 

Ventilation of ships (a6).. 

1 

5 

1911 

87 

Ventilation of troopships in the Tropics (ab) _ 

4 

6 

1912 

608 

Ventilation of war vessels_ 1 

4 

6 

1912 

529 

Ventilation, remarks on__ 

6 

21 

1924 

701 

Ventilation, use of ozone in (ab) _ 

2 

8 

1914 

313 

Ventilators (nc) _ 

4 

26 

1927 

952 

Vera Cruz, experiences at_ _ _ _ -i 

1 

9 

1915 

75 

Vera Cruz, field hospital at_ 

1 

9 

1915 

177 

Verz Cruz, marine brigade at_ 1 

1 

9 

1915 

173 

Vera Cruz, medico-military reports of the occupa¬ 
tion of_ _ 

4 

8 

1914 

715 

Vera Cruz, Santo Domingo, and Haiti,... 

4 

9 

1915 

715 

Vermin, eradication of, marine barracks, Washing¬ 
ton, D. C...... 

5 

20 

1924 

672 

Vermin, eradication of, on board ship_ 

2 

20 

1924 

247 

Vermin, extermination of, on board the U. S. S. 
Oklahoma__ _ . 

1 

19 

1923 

87 

Vernal conjunctivitis treated with radium. __ 

1 

15 

1921 

128 

Verruga peruviana, orova fever and uta (ab) . 

1 

8 

1914 

151 

Verruga peruviana, pathologv of (ab) __ 

3 

9 

1915 

502 

Vertebra, subluxation of, by muscular action_ 

1 

13 

1919 

107 

Vertebrae, fracture of (ab) ____ 

2 

15 

1921 

450 

Vertigo__ __ 

2 

23 

1926 

120 

Veru montanitis_ 

4 

7 

1913 

637 

Vesical bilharziasis, indigenous to Portugal (ab) _ 

6 

16 

1922 

1062 

Vesical calculus_ 

4 

10 

1916 

680 

Vesical papilloma... 

2 

10 

1916 

191 

Vesicles, seminal (ab)__ 

2 

9 

1915 

302 

Veterans' Bureau Medical Bulletin (nc) . 

3-4 

23 

1925 

269 

Vice district of Cleveland, result of closing (ab ). .. _ 

3 

10 

1916 

644 

Vienna clinics....... 

6 

23 

1925 

477 

Viewing stand and radio for the operating room... 

1 

26 

1928 

111 

6711 28-25 
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Vincent's angina_ 

1 

4 

1910 

56 

Vincent's angina, case of___ 

1 

3 

1909 

31 

Vincent's angina, diet deficiency in__ 

.3 

15 

1921 

540 

Vincent's angina, local treatment of, with salvarsan 

(a6) ..... 

2 

8 

1914 

331 

Vincent's angina, treatment of (nc)_j 

Vincent's disease (ab) _ 

4 

19 

1923 

444 

2 

14 

1920 

274 

Vincent's infection_ 

4 

22 

1925 

450 

Vincent's infection, effective treatment for_ 

Vincent's infection of the mouth_ 

4 

22 

1925 

440 

3 

15 

1921 

542 

Virgin Islands, impressions of_ 

4 

11 

1917 

465 

Virus of grippe, experiments with (ab) __ 

3 

13 

1919 

580 

Visceral pleurectomy for chronic empyema (ab)_ 

4 

8 

1914 

697 

Viscosity determination (ab) _ 

2 

3 

1909 

154 

Viscosity of the blood (ab) _ 

2 

3 

1909 

154 

Viscus (spleen) ruptured__ 

2 

2 

1908 

35 

Vision, convenient device for testing_ 

Vision cystoscopy, direct, observations on.. 

4 

11 

1917 

533 

1 

21 

1924 

65 

Vision, defective (o6) _ 

4 

5 

1911 

538 

Vision in relation to marksmanship _ 

3 

6 

1912 

344 

Vision test apparatus __ 

4 

14 

1920 

637 

Vision test caid, unlearnable, for use in the naval 
service _ 

3 

4 

1910 

357 

Visual acuity and refraction of infantry (ab) _ 

3 

10 

1916 

559 

Visual acuity in medical reports _ 

2 

16 

1922 

282 

Vital capacity test __ 

5 

23 

1925 

329 

Vital statistic. __ 

1 

16 

1922 

199 

i 

2 

16 

1922 

389 


3 

16 

1922 

616 


4 

16 

1922 

799 


5 

16 

1922 

968 


6 

16 

1922 

1152 


1 

17 

1922 

187 


2 

17 

1922 

373 


3 

17 

1922 

550 


4 

17 

1922 

740 


5 

17 

1922 

929 


1 

18 

1923 

172 


2 

18 

1923 

286 


3 

18 

1923 

411 


4 

18 

1923 

540 


5 

18 

1923 

669 


6 

18 

1923 

759 


1 

19 

1923 

111 


2 

19 

1923 

251 


3 

19 

1923 

388 


4 

19 

1923 

646 


5 

19 

1923 

730 


6 

19 

1923 

869 


1 

20 

1924 

144 


2 

20 

1924 

280 


3 

20 

1924 

419 


4 

20 

1924 

525 


5 

20 

1924 

679 

1 

1 6 1 

20 1 

1924 

814 


' 1 ! 

21 

1924 

140 


2 

21 

' 1924 

259 


3 1 

21 

1924 

473 


4 1 

21 

1924 

609 

1 

5 ' 

21 

1924 

735 

Vital statistics and the medical man __ 1 

1 1 

22 

1925 

114 


1 

6 

1912 

1 

Vital statistics form used at Marine Barracks, | 
Quantico, Va .... 1 

3 

22 

1925 

396 
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Vital statistics—methods used in the United States 
Navy_^_ 

4 

18 

1923 

603 

Vital statistics of the Navy not to include admis¬ 
sions for disability existing prior to entry into 
the service_ 

2 

24 

1926 

449 

Vitamine content (ab) _ 

3 

16 

1922 

539 

Vitamines (nc)_ 

1 

24 

1926 

121 

Vitamines, destruction of (nc)_ 

2 

17 

1922 

308 

Vitamins, extraction and concentration of (ab).... 

2 

16 

1922 

330 

Vitamins, sources of (nc)_ 

1 

17 

1922 

129 

Vitreous, tolerance of, to dislocated lenses (ob).... 

3 

7 

1913 

470 

Vladivostok, sanitary report on___ 

1 

12 

1918 

146 

Vocal strain from a laryngologist’s standpoint (ob). 

2 

10 

1916 

384 

Volatile oils and fungi (nc)_*_ 

2 

26 

1928 

394 

Volumetric estimation of mercury, proposed 
method for__ 

3 

4 

1910 

356 

Volunteer Reserve_ 

1 

26 

1928 

113 

Vomiting in acute abdominal lesions... 

2 

18 

1923 

227 

Vulcanite partial dentures, construction of_ 

Waklev, Thomas, and the Lancet (nc)_ _ 

5 

20 

1924 

578 

1 

20 

1924 

66 

Wall attachment for electrical connections (nc)_ 

1 

19 

1923 

65 

Wall paper and illumination (ob)_ 

War and pharmacy (ob)___ 

4 

5 

1911 

520 

1 

12 

1918 

103 

War and psychology (ob)_ 

4 

12 

1918 

762 

War CoUege training for medical officers, value of 
(nc)_ 

1 

21 

1924 

81 

War exi>erience, repression of (ob)_ 

3 

12 

1918 

485 

War experiences at naval hospital, Hamburg, Ger¬ 
many _ 

3 

10 

1916 

465 

War injuries of the upper arm, treatment of (ob)-.. 

3 

10 

1916 

534 

War neuroses (ob)_ 

3 

12 

1918 

483 

War, progress of_ 

War Risk Insurance Bureau (nc)_ 

1 

10 

1916 

113 

4 

13 

1919 

827 

War victims (nc)_ 

1 

15 

1921 

244 

Warfare, modern, place of intelligence in_ 

3 

11 

1917 

283 

Warts of the foot, treatment for_ 

2 

23 

1925 

111 

Wash bucket_ 

5 

19 

1923 

729 


2 

21 

1924 

253 

Wassermann reaction (ob)___ 

2 

4 

1910 

239 

(o6).- 

1 

9 

1915 

132 

(ab) ... 

2 

16 

1922 

308 


1 

21 

1924 

72 

Wassermann reaction as a control of treatment_ 

4 

18 

1923 

478 

Wassermann reaction, chemistry of the antigen 
used in (ob).__ 

1 

5 

1911 

105 

Wassermann reaction, clinical value of (ob)_ 

2 

5 

1911 

249 

Wassermann reaction, incubation and choice of 
antigens in... 

4 

13 

1919 

740 

Wassermann reaction, method of increasing the 
accuracy and delicacy of (ob)-.. 

3 

8 

1914 

510 

Wassermann reaction, standardization of (ob)_ 

6 

16 

1922 

1044 

Wassermann reaction with diabetic sera (ob)_ 

2 

12 

1918 

294 

Wassermann survey on 500 apprentice seamen_ 

4 

10 

1916 

642 

Wassermann technique, satisfactory results with_ 

2 

5 

1911 

142 

Wassermann test in the service_ 

2 

11 

1917 

177 

Wassermann test, Kolmer modification of_ 

Wassermann test, technique of, in which guinea pig 
complement is not required__ 

5 

17 

1922 

757 

3 

6 

1912 

362 

Wassermann tests, unreliability of, using unheated 
serum_ __ 

3 

8 

1914 

410 

Waste, city, present practice relating to collection 
and disposal of (ob) ..-__ 

4 

9 

1915 

699 

Wastes, disposal of___ 

1 

8 

1914 

47 

Water analysis, bacterial methods and standards in. 

1 

26 

1928 

204 
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Water, bacteriological examination of (ab) _ 

2 

7 

1913 

279 

Water, chemical disinfection of (a6)..^_ 

1 

9 

1915 

149 

Water, chemical analysis of, practical value tS) the 
military medical officer__ 

1 

3 

1909 

47 

Water, decomposing power of bacteria in (ab) _ 

Water, disinfection of (ab) _ 

1 

6 

1912 

115 

4 

11 

1917 

558 

Water, distilled, testing as regards its suitability for 
the preparation of salvarsan solutions (ab) _ 

3 

10 

1916 

556 

Water diuresis, effect of, on the elimination of 
certain urinary constituents (ab) _ 

1 

16 

1922 

110 

Water, drinking, chemical examination of (ab)_ 

4 

2 

1908 

66 

Water, drinking, effect of mosquito larvae upon (ab). 

3 

4 

1910 

415 

Water filtration plant___ 

3 

11 

1917 

422 

Water, fresh, bacteriological examinatiqu of sam¬ 
ples taken from evaporators and tanks on board 
several vessels of the Scouting Fleet_ 

3 

26 

1928 

740 

Water, hard, vs, distilled water (nc) _ 

6 

23 

1925 

514 

Water, indican in as an aid to hygienic water 
analysis (ab) ---- 

1 

16 

1922 

108 

Water, method of boiling for use in camp_ 

2 

19 

1923 

166 

Water, polluted, storage of, on board ship for any 
purpose __ 

3 

26 

1928 

732 

Water, potable, composition of_ 

4 

2 

1908 

7 

Water, preparation of ammonia-free (ab) _ 

1 

10 

1916 

167 

Water purification bv chloride of lime (ab).. _ 

2 

7 

1913 

283 

Water, purification of, after artificial infection with 
bacteria (ab)- --- 

2 

4 

1910 

254 

Water, purification of, by anhydrous chlorine (ob). 

2 

6 i 

1912 

277 

Water, purification of, with troops in the field (ob). 

2 

3 

1909 

189 

Water, purifying for drinking purposes (ab)-- 

4 

5 

1911 

518 

Water, purifying of lead-contaminated (ab)_ 

4 

8 

1914 

698 

Water, running, is not always pure (nc)..... 

3 

26 

1928 

707 

Water, self-purification of (ab) _ 

2 

4 

1910 

253 

Water, significance of streptococci in (ab) - 

1 

11 

1917 

86 

Water, smokv taste in, on battleships (ob)_ 

Water, sterilization of, by chlorin (ab)- 

2 

6 

1912 

275 

4 

9 

1915 

695 

Water, sterilization of, by means of ultra-violet 
rays (ab).-.—-- 

2 

5 

1911 

226 

2 

5 

1911 

228 

Water, sterilization of, bv potassium permanganate 
(o6) .... 

3 

5 

1911 

399 

Water, sterilization of supplies for troops on active 
service (ab) _ 

1 

9 

1915 

150 

Water, sterilization of, with tincture of iodine (nc) _ 

5 

23 

1925 

402 

Water supplies (nc)- 

4 

25 

1927 

941 

Water supplies, results of the hypochlorite disin¬ 
fection of (ab) -- 

3 

9 

1915 

520 

Water supply, surface pollution of, at the United 
States naval station, Tutuila, Samoa_ 

3 

26 

1928 

742 

Water, testing for storage batteries_ 

3 

14 

1920 

502 

Water, value of chemical examination of- 

3 

3 

1909 

257 

Waters, influence of storage and various preserva¬ 
tions upon the dissolved oxygen in (ab)- 

1 

6 

1912 

123 

Wax, manipulation of, for inlav patterns_ 

3 

18 

1923 

348 

W'eichselbaum Anton, death of (nc)_ 

2 

15 

1921 

477 

Weight, increase of, under service conditions- 

3 

13 

1919 

620 

Weil-Felix reaction--- 

2 

17 

1922 

211 

Weirs disease (ab) _ 

1 

11 

1917 

93 

Welfare work... - - 

3 

22 

1925 

356 

Wellcome, Henry S., medal and prize for 1927 (nc).. 

2 

25 

1927 

391 

Wentworth, Andrew Reginold, 1859-1921 - 

1 

16 

1922 

49 

Wejst Indian bilharziosis in its relation to the 
Schisioaomum mansoni, with memoranda in ten 
cases_ 

2 

1 

1907 

55 
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White lead, solubility of, in human gastric juice 

(ah).. 

White race in the Tropics (nc)^_ 

Whooping cough (ab) ___ 

iab) . 

Whooping cough, conveyance of (oh)_ 

Whooping cough, vaccines and the X ray in the 

treatment of (nc) ___ 

Widal's reaction with sterilized cultures (ab) _ 

Wise, John Cropper, 1848-1922_ 

Women's Civic League, Malden, Mass. (nc).. 

Wood alcohol, other sources of dangers attributed 


4 

4 

4 

2 

4 

6 

2 

3 

2 


to... 

Wood alcohol poisoning. 


3 

2 

1 


Wood tick and its relation to Rocky Mountain 

spotted fever__ 

Worms, trematode, study of the anatomy of (ah)... 

Wound closures after Carrel-Dakin treatment. 

Wound contamination_ 

Wound infections (oh)_ 

Wound, revolver shot, of the brain (oh)__ 

Wound treatment with cotton rings and gauze 

cover (ah)__ 

Wounded at Vera Cruz_ 

Wounded, care of, at Mazatlan and at VUla Union.. 

Wounded, care of, Bluefields, Nicaragua_ 

Wounded in the action between the Sydney and 

the Emden (ah)_ 

Wounded in the war (oh)_ 

Wounded, removal of, from U. S. S. Northern 

Pacific_ 

Wounds, infected, treatment of_ 

Wounds like those of war occurring in civil practice . 

Wounds, multiple infected, from bear bite_ 

Wounds of the knee joint.. 

Wounds of the present campaign (ah)_ 

Wounds, treating of, sustained in action (ab). 

Wrist drop, operation for__ 

Writing, faulte in__ 

Wyndham, Sir Charles (nc)__ 

X ray and art (nc)_ 

X-ray apparatus, improvised_ 

X-ray apparatus on the U. S. S. Maryland, installa¬ 
tion of_ 

X ray, dangers from__ 

X ray, debt of surgical diagnosis to.... 

X ray for diagnosis, care in use of (nc).. 

X ray, location of bullets by__ 

X-ray pictures (ah).. 

X-ray pictures of war injuries_ 

X-ray procedure and technique_ 

X-ray sign of tuberculosis___ 

X-ray therapy___ 

X-ray therapy, chart for determination of the ery¬ 
thema dose in_ 

X-ray therapy in naval practice.. 

X-ray treatment of leukemia (ah)_ 

X-ray treatment with special reference to skin 

lesions_ 

X-ray ulcer, treatment of (ah)__ 

X-ray unit. Army bedside__ 

X ray, value of, in skin diseases_ 

X-ray work at a naval hospital__ 


1 

3 

4 
1 
1 
1 

4 

3 

4 
2 

4 

1 

2 

3 

2 

2 

3 

2 

3 

3 

4 
3 
3 

3 

4 
1 

3 
2 

4 
2 

4 
3 
3 

5 

1 

3 

4 

3 

4 
4 
3 
3 


Volume 

Year 

Page 

7 

1913 

597 

17 

1922 

673 

3 

1909 

410 

8 

1914 

302 

3 

1909 

410 

19 

1923 

819 

3 

1909 

166 

17 

1922 

483 

15 

1921 

478 

1 

1907 

188 

1 

1907 

99 

3 

1909 

33 

2 

1908 

53 

4 

1919 

417 

14 

1920 

553 

13 

1919 

105 

10 

1916 

135 

5 

1911 

82 

10 

1916 

698 

8 

1914 

464 

8 

1914 

713 

4 

1910 

279 

9 

1915 

693 

9 

1915 

141 

13 

1919 

349 

1 

1907 

178 

12 

1918 

336 

3 

1909 

132 

17 

1922 

379 

9 

1915 

304 

9 

1915 

494 

16 

1921 

647 

17 

1922 

643 

13 

1919 

685 

15 

1921 

667 

5 

1911 

331 

3 

1909 

365 

2 

1908 

48 

25 

1927 

614 

19 

1923 

196 

11 

1917 

644 

7 

1913 

300 

11 

1917 

579 

16 

1921 

624 

9 

1915 

436 

19 

1923 

675 

24 

1926 

68 

18 

1923 

309 

2 

1908 

90 

11 

1917 

373 

5 

1911 

617 

13 

1919 

866 

18 

1923 

361 

13 

1919 

628 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF Ml' 






















































1170 


INDEX, VOLUMES I TO XXVI 



Number 

Volume 

I Year 

Page 

Yangtze River country, medical aspects of... 

4 

1 

d j 

1915 

620 

Yangtze River ports_ 

4 

9 

1915 

707 

Yangtze River, sanitary notes from the U. S. S. 
Ylonocacv___ 

4 

10 

1916 

757 

Yangtze Valley__ 

3 

7 ' 

' 1913 

478 

Yankee volunteers_ __ 

3 

12 

1918 

433 

Yatren (nc)-- _ ___ 

1 

24 

1 1926 

114 

Yatren, a correction (nc)_ 

3 

26 

1 1928 

681 

Yaws, a study based on over 2,000 cas^ treated in 
American Samoa__ 

5 

18 

1923 

599 

Yaws and svphilis, unitv of_ 

4 

8 

1914 

561 

Yaws and syphilis, Wassermann reaction following 
the use of bismuth in the treatment of.. 

2 

25 

1927 

315 

Yaws as a cause of chronic ulceration {ah) _ 

3 

4 

1910 

418 

Yaws, bismuto-yatren A and B in the treatment of- 

1 

25 

1927 

117 

Yaws, flies as carriers of contagion in (ab) _ 

4 

2 

1908 

80 

Yaws, immunity in (nc)_ 

3 

26 

1928 

694 

Yaws in Haiti_ 

2 

20 

1924 

190 

Yaws, localization of the spirochetes in the papules 
of {ab) .. 

3 

2 

1 

1908 

92 

Yaw^s, protozoan in (ab) _ 

1 

3 

1909 

70 

Yaw^s sera and the Kahn precipitation test, experi¬ 
ments with_ 

1 

25 

1927 1 

135 

Yaw’s, Spirochete pertenuis in_ 

1 

2 

1908 

58 

Yeast cell infection in man_ 

3-4 

23 

1925 

229 

Yellow atrophy of liver_ 

4 


1910 

522 

Yellow fever and malaria, sanitation of (ofe)_ 

4 

3 

1909 

423 

Yellow fever at Honolulu_-_ 

1 

6 

1912 

92 

Yellow fever_ 

2 

14 

1920 

200 


5 

17 

1922 

819 

Yellow fever, etiology of__ 

1 

d 

1915 

65 

Yellow fever in Honolulu_ 

1 

5 

1911 

65 

Yellow’ fever in Jamaica (od)__ 

3 

8 

1914 

502 

Yellow fever in retreat _ 

4 

17 

1 1922 

637 

Yellow fever in St. Thomas_ 

4 

17 

1922 

555 

Yellow fever in West Africa (nc) _ 

1 

17 

1922 

135 

Yellow' fever occurring on board the U. S. S. York- 
town at Guayaquil, Ecuador_ 

2 

6 

1912 

295 

Yellow' fever on the U. S. S. Jamestown_ 

1 

9 

1915 

82 

Yellow' fever on the Yorktown___ 

2 

6 

1912 

249 

Yellow' fever, serum treatment in (nc) _ 

1 

14 

1920 

156 

Yellow' fever, structures in the erythrocytes of 
guinea pigs and their relationship to the so-csdled 
parasite of (ab) _ 

2 

9 

1915 

321 

Young, Thomas, 1773-1829_ 

3 

12 

1918 

419 

Zinc poisoning (nc) _ 

6 

18 

1923 

721 

Zoological nomenclature, amendments to inter¬ 
national rules of_ 

2 

26 

1928 

471 

Zoology, medical, recent progress in (ab) . 

3 

16 

1 1922 

524 

Zygoma, fracture of the.. 

3 

5 

1911 

341 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 










































INDEX TO AUTHORS. VOLUMES I TO XXVI, INCLUSIVE 


AUTHORS 


1 

i 

Number 

Volume 

Year 

1 

Page 

Abeken, F. G.---- 

3 

1 

1907 

161 

i 

3 

2 

1908 

38 

1 

1 

4 

1910 

39 


2 

4 

1910 

211 


1 

5 

1911 

67 


1 

18 

1923 

79 

i 

4 

26 

1928 

1031 

Adams, F_• 

4 

21 

1924 

676 

Adams', J. C. 

4 

12 

1918 

708 


1 

13 

1919 

96 


4 

26 

1928 

861 

Ainslie, C. A___ 

3 

12 

1918 

469 

Akerstro^S. M... 

4 

22 

1926 

440 

Alberty, W. M__ 

4 

16 

1921 

814 


3 

16 

1922 

483 

Albrecht, A_____ 

3 

12 

1918 

396 

Albright, C. 8_ 

2 

24 

1926 

367 

Albright, P. M____ 

2 

19 

1923 

169 


6 

22 

1926 

691 

Alden, G. A____ 

3 

18 

1923 

366 

Alderman, C. G___--I 

2 

3 

1909 

124 

Aldrich, A. L... 

1 

22 

1926 

48 


2 

23 

1926 

137 

Alexander, C. E.__ 

1 

8 

1914 

70,76 

Alexander, D. J__ 

3 

12 

1918 

478 

Alfred, A. R.... 

3 

11 

1917 

426 


3 

13 

1919 

639 

Allen, A. H....J 

3 

9 

1916 

440 


2 

10 

1916 

304 


3 

14 

1920 

396 


1 

16 

1922 

1 


1 

18 

1923 

26 


4 

19 

1923 

402 

Allen, D. G__ 

4 

2 

1908 

63 


3 

4 

1910 

384 


3 

11 

1917 

429 


1 

16 

1921 

47 

Ammerman, C. C.. 

2 

8 

1914 

270 


1 

13 

1919 

171 


2 

14 

1920 

245 

Anders, H. S.. 

4 

12 

1918 

684 

Anderson, M. E...... 

1 

24 

1926 

127 

Anderson, W. M____ 

3 

26 

1927 

628 

Andrus, C. L.-.__ 

5 

18 

1923 

689 


3 

19 

1923 

321 


4 

26 

1927 

896 

Angeny, G. L___ 

3 

3 

1909 

328 


2 

9 

1916 

350 

Angle, F. E__ 

1 

26 

1928 

81 


1171 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 




























1172 


INDEX, VOLUMES I TO XXVI 



Number 

Volume 

Year 

Page 

Angp^in, W. A... 

3 

1 

1907 

162 

2 

2 

1908 

27 


2 

3 

1909 

147 


2 

4 

1910 

211 


4 

4 

1910 

521 


2 

5 

1911 

147 


3 

5 

1911 

332 


2 

15 

1921 

316 

Antoine. E_____ 

3 

18 

1923 

303 

Archambeault, C. P_.__ 

2 

19 

1923 

167 

2 

25 

1927 

372 

Asserson, F. A___ 

1 

13 

1919 

26 


3 

13 

1919 

602 

Auerbach, R. W___ 

2 

14 

1920 

263 


3 

15 

1921 

548 

Bachmann, R. A..... 

1 

3 

1909 

33 

1 

4 

1910 

35 


4 

5 

1911 

477 


2 

6 

1912 

235 


3 

7 

1913 

391 


3 

9 

1915 

443 

. 

1 

12 

1918 

30 


2 

12 

1918 

262 

BainbridgCi W, S.. _ _ 

2 

9 

1915 

179 

Special 

13 

1919 

1-250 


4 

15 

1921 

835 


4 

16 

1922 

/ 672 

1 719 


6 

17 

1922 

; 935 

1 1072 

Baird, G. W__ 

1 

12 

1918 

86 

Baker, B. G_ _ _ 

2 

14 

1920 

293 

Baker, C. R_ 

5 

16 

1922 

881 

Baker, M. C.... 

1 

15 

1921 

49 

Baker, M. W..... 

1 

6 

1912 

62 

Balch, A. W. 

3 

2 

1908 

129 

Barber, G. H_l_ 

3 

9 

1915 

527 


1 

10 

1916 

9 


1 

11 

1917 

120 


3 

11 

1917 

289 

Barber, J. R.. 

4 

22 

1925 

454 

Barber, R.. 

4 

11 

1917 

515 

3 

13 

1919 

631 

Barcus, W. 8__ 

4 

13 

1919 

723 

Barrier, C. W_ 

2 

12 

1918 

205 

Barton, J. H ___ 

4 

5 

1911 

469 

Beddoe, A. E___ 

2 

10 

1916 

296 

Beeching, C\ L..... 

4 

9 

1915 

708 

Beers, D. L_ 

2 

24 

1926 

303 

4 

24 

1926 

900 

Behneman, H. M. F..... 

3 

24 

1926 

515 

Behrens, C. F__ 

3 

18 

1923 

365 

1 

21 

1924 

72 


2 

21 

1924 

191 


1 

22 

1925 

23 


2 

22 

1925 

186 

Belknap, J. L_____ 

1 

2 

1908 

33 

Bell, W. H.... 

2 

1 

1907 

120 

3 

1 

1907 

171 


2 

10 

1916 

249 


1 

11 

1917 

66 


1 

17 

1922 

1 


Digitized by Gougle 


Original from 

UNIVERSITY OF MICHIGA 





























INDEX, VOLUMES I TO XXVI 


1173 



Number 

Vohmie 

Year 

Page 

Belli, C. M... 

1 

17 

1922 

39 


4 

17 

1922 

589 


5 

17 

1922 

785 

Bellinger, J. E_ _ 

2 

15 

1921 

401 

Benjamin, J. D_ 

4 

17 

1922 

660 


1 

24 

1926 

72 


I 

25 

1927 

86 


3 

25 

1927 

634 


1 

26 

1928 

63 


3 

26 

1928 

578 

Bennett, J. T_ 

3 

18 

1923 

389 

Bennett, L. A_ 

3 

22 

1925 

356 

Benton, F. L_i 

3 

7 

1913 

409 


1 

11 

1917 

114 

Berryhill, T. A_ 

3 

7 

1913 

367 

Bethel, M, H... 

3-4 

23 

1925 

277 

Betts, N. S_ 

4 

13 

1919 

791 


3-4 

23 

1925 

241 

Beyer, H. G_ 

4 

2 

1908 

46 


2 

4 

1910 

200 


3 

10 

1916 

465 

Biello, J. A___ 

2 

6 

1912 

221 


2 

10 

1916 

314 


1 

22 

1925 

19 

Bierwirth, J. C_ 

2 

5 

1911 

134 

Bisch, L. E_ 

1 

13 

1919 

5 


2 

13 

1919 

198 

Bishop, H. C. 

4 

20 

1924 

460 

Bishop', L. W_ 

2 

5 

1911 

267 

Blackwell, E. M.__ 

4 

5 

1911 

467 


1 

6 

1912 

73 


3 

6 

1912 

397 


4 

6 

1912 

539 


3 

8 

1914 

/ 442 

\ 455 


1 

9 

1915 

28 


4 

9 

1915 

637 


3 

12 

1918 

347 

Blackwood, jr., J. D_ 

5 

21 

1924 

652 


4 

24 

1926 

885 


1 

25 

1927 

128 


2 

25 

1927 

319 

Blackwood, N. J_ 

3 

1 

1907 

154 


2 

2 

1908 

12 


3 

3 

1909 

247 


2 

7 

1913 

249 


3 

7 

1913 

413 


4 

7 

1913 

584 


2 

9 

1915 

343 


2 

10 

1916 

249 


3 

14 

1920 

311 


3 

24 

1926 

476 

Blender, D. R____ 

2 

14 

1920 

295 

Bloedom, W. A___ 

2 

7 

1913 

251 


3 

7 

1913 

415 


4 

7 

1913 

583 


4 

10 

1916 

585 


3 

11 

1917 

305 


4 

11 

1917 

541 


1 

12 

1918 

85 


2 

15 

1921 

387 


3 

15 

1921 

515 


2 

16 

1922 

219 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 























1174 


INDEX, VOLUMES I TO XXVI 



Number 

Volume 

Year 

Page 

Bloedorn, W. A. (continued)__ 

5 

16 ' 

1922 

855 


5 

19 , 

1923 

651 


4 

20 

1924 

423 


4 

21 

1924 

479 


3 

24 

1926 

534 





455 

Bogan, F. M_ 

3 

® 1 

1914 

457 




469 


4 

10 ^ 

1916 

671 

Bogert, E. S_____ 

1 

4 

1910 

11 


4 

14 

1920 

679 

Boland, M_____ 

3 

14 

1920 

460 


3 

15 

1921 

552 





715 

Boles, R. S__ 

4 

12 

1918 

719 




778 

Bonner, F. C_ 

1 

25 

1927 

166 

Boone, J. T__ 

4 

16 

1922 

653 


1 

23 

1925 

36 

Bostick, J. B_ 

2 

9 

1915 

340 


3 

15 

1921 

536 

Bourke, A. E_____ 

1 

15 

1921 

94 

Bowman, F. H_ 

2 

11 

1917 

141 


1 

13 

1919 

104 


3 

13 

1919 

/ 541 

\ 536 


4 

13 

1919 

779 


2 

14 

1920 

208 


3 

14 

1920 

397 


3 

15 

1921 

545 

Bowman, J. B_ 

5 

21 

1924 

/ 685 

1 686 


3 

25 

1927 

651 


1 

26 

1928 

123 

Bradbuir, W. E_____ 

Bradford, F. L_ 

4 

17 

1922 

724 

3 

21 

1924 

371 

Brama, W. A_ 

3 

10 

1916 

f 476 
t 506 


1 

11 

1917 

58 


2 

11 

1917 

220 


1 

16 

1922 

25 


3 

18 

1923 

303 

Breene, L. W____ 

4 

15 

1921 

834 

Brewster, J. W_ 

1 

26 

1928 

69 

Brockmann, H. L__ 

5 

21 

1924 

644 

Brooke, E_ 

3-4 

23 

1925 

283 

Brooks, F. H___ 

2 

5 

1911 

164 


2 

9 

1915 

335 

Brown, C. J_ 

3 

15 

1921 

695 

Brown, E. M_ 

1 

3 

1909 ' 

/25, 39 
1 50 


4 

3 

1909 1 

376 


3 

8 

1914 1 

448 

Brown, E. W______ 

3 

2 

1908 1 

73 

3 

3 

1909 ' 

269 


3 

4 

1910 1 

337 


2 

5 

1911 ' 

144 


4 

5 

1911 1 

457 


1 

8 

1914 ' 

109 


4 

13 

1919 

846 


1 

14 

1920 

8 


3-4 

23 

1925 

187 


2 

26 

1928 

217 

Brown, H. L.... 

1 

10 

1916 

183 


Digitized by Gougle 


Original from 

UNIVERSITY OF MICHIGAN 


























INDEX, VOLUMES I TO XXVI 


1175 



Number 

Volume 

Year 

Page 

Brown, J. L_ 

3 

13' 

1919 

632 


2 

18 

1923 

245 


2 

25 

1927 

288 

Brown, W. T_ 

2 

15 

1921 

279 


4 

17 

1922 

659 

Brunet, W. M_ 

2 

12 

1918 

336 

Brunschwig, A. E_ 

2 

25 

1927 

369 


4 

25 

1927 

871 

Bryant, E. A_ 

4 

17 

1922 

661 

Bucher, W. H_ 

1 

2 

1908 

32 

Buckley, J_ 

2 

19 

1923 

162 


6 

22 

1925 

672 

Bull, L. L_ 

3 

12 

1918 

551 

Bunker, C. W. 0_ 

2 

13 

1919 

291 


6 

16 

1922 

973 


1 

17 

1922 

21 


2 

17 

1922 

202 

• 

4 

17 

1922 

570 


1 

20 

1924 

35 


2 

25 

1927 

229 


4 

26 

1928 

901 

Burchfiel, C. M_ 

4 

13 

1919 

/ 795 
\ 859 

Burgess, A. M..... 

2 

13 

1919 

356 

Burk, S. B_ 

1 

13 

1919 

46 


3 

15 

1921 

681 

Burnett, F. L_ 

2 

13 

1919 

177 

Burrows, L. A_ 

2 

14 

1920 

295 

Butler, C. S...... 

4 

2 

1908 

1, 23 


1 

4 

1910 

43 


2 

4 

1910 

222 


3 

4 

1910 

339 


1 

5 

1911 

1 


2 

5 

1911 

159 


1 

7 

1913 

161 


2 

7 

1913 

200 


4 

7 

1913 

489 


2 

8 

1914 

339 


4 

8 

1914 

561 


1 

9 

1915 

51 


1 

10 

1916 

1 


4 

11 

1917 

465 


1 

20 

1924 

1 


5 

21 

1924 

615 


2 

24 

1926 

269 


2 

25 

1927 

278 


4 

25 

1927 

918 


3 

26 

1928 

553 

Butler, L. A. 

1 

12 

1918 

27 

Butler. 8. D_ 

3 

6 i 

1 1912 

458 

Butte, H...-. 

4 

4 1 

1 1910 

459 


1 

5 

1911 

29 


2 

5 

1911 

183 


3 

5 

1911 

295 


2 

6 

1912 

193 


1 

7 

1913 

113 


3 

16 

1922 

483 


3 

17 

1922 

491 


‘ 3 

19 

1 1923 

257 

Callawav, E..... 

2 

12 

1918 

266 

Calver, G. W...... 

4 

11 

1917 

497 


4 

13 

1919 

876 


5 

17 

1922 

763 


1 

21 

1924 

41 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 























1176 


INDEX, VOLUMES I TO XXVI 


Camerer, C. B. 


Canoelino, J. 
Carpenter, D. N 


Carr, C. W.. 
Carr, E. C... 
Carson, L. D 


Carter, C. F 


Castle, C. H_ 
Cather, D. C 


Cauch, W. A._. 

Cecha, A. H_ 

Cechla, W. H., 

Cecil, A. B_ 

Ceres, F. 

Chadwick. M., 
Chambers, J. H 

Chambers, W.-. 

Cheiiery, A. J_. 


Choisser, R. M 


Numbar 

Volume 

Year 

Page 

1 

5 

1911 

59 

2 

5 

1911 

147 

2 

6 

1912 

295 

2 

7 

1913 

311 

4 

8 

1914 

654 

1 

9 

1915 

65 

3 

9 

1915 

441 

2 

11 

1917 

221 

3 

11 

1917 

429 

1 

12 

1918 

146 

1 

13 

1919 

156 

3 

13 

1919 

551 

4 

14 

1920 

641 

2 

15 

1921 

f 392 
1 397 

2 

19 

1923 

168 

2 

22 

1925 

186 

1 

23 

1925 

1 

2 

25 

1927 

325 

3 

25 

1927 

562 

3 

26 

1928 

667 

2 

13 

1919 

287 

2 

1 

1907 

97 

4 

3 

1909 

374 

1 

9 

1915 

/ 173 

1 177 

3 

11 

1917 

421 

4 

11 

1917 

475 

2 

18 

1923 

177 

4 

18 

1923 

417 

5 

18 

1923 

545 

1 

26 

1928 

31 

3 

12 

1918 

447 

3 

25 

1927 

528 

6 

22 

1925 

692 

1 

23 

1925 

28 

2 

23 

1925 

130 

3 

12 

1918 

f 457 
t 471 

1 

13 

1919 

165 

4 

13 

1919 

723 

2 

15 

1921 

291 

1 

3 

1909 

36 

1 

6 

1912 

52 

2 

9 

1915 

259 

3 

25 

1927 

542 

2 

12 

1918 

270 

1 

23 

1925 

40 

3 

14 

1920 

• 371 

1 

22 

1925 

13 

3-4 

23 

1925 

253 

2 

26 

1928 

271 

2 

23 

1925 

149 

2 

17 

1922 

211 

5 

19 

1923 

661 

1 

8 

1914 

45 

5 

20 

1924 

531 

2 

18 

1923 

248 

1 

21 

1924 

78 

4 

21 

1924 

547 

2 

12 

1918 

205 

1 

18 

1923 

56 

4 

20 

1924 

451 

3 

22 

1925 

322 

2 

26 

1928 

354 
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Christianaen, R. C 

Claggett, B. W_ 

Qark, G. F.. 


Oark, N. H„ 
Clements, M. 
Clerf, li« H... 
Clifford, A. B 


Clifton, A. L 


Coe, H. E_ 

Cohn, I. F_ 

Cole, H. W.— 
Coleman, H. R. 


Conklin, F. L. 
Connole, J. V.. 
Connolly^... 
Connor, W. H. 


Constans, G. M 
Coombs, H. S.- 
Cooper, G. F... 


Cooper, G. W 


Cooper, H. G_ 

Cooper, M. .T_ 

Corcoran, W. J._ 
Cordeiro, F. J. B 

Costello, C. A_ 

Cottle, G. F_ 


Number 

Volume 

Year 

Page 

1 

13 

1919 

158 

1 

22 

1925 

35 

1 

3 

1909 

31 

3 

6 

1911 

336 

4 

5 

1911 

474 

1 

7 

1913 

/ » 

1 107 

2 

8 

1914 

283 

3 

8 

1914 

/ 410 
\ 411 

2 

11 

1917 

177 

2 

12 

1918 

331 

4 

13 

1919 

/ 783 
1 853 

4 

15 

1921 

813 

6 

23 

1925 

487 

3 

12 

1918 

452 

4 

10 

1916 

634 

1 

19 

1923 

14 

3 

2 

1908 

37 

2 

3 

1909 

114 

4 

6 

1911 

461 

4 

5 

1911 

459 

2 

9 

1915 

265 

3 

9 

1915 

410 

4 

13 

1919 

718 

1 

16 

1921 

191 

1 

18 

1923 

82 

5 

23 

1926 

368 

2 

3 

1909 

131 

4 

5 

1911 

466 

4 

7 

1913 

637 

4 

13 

1919 

866 

2 

14 

1920 

269 

1 

15 

1921 

30,79 

4 

11 

1917 

543 

4 

12 

1918 

706 

4 

25 

1927 

889 

4 

7 

1913 

586 

4 

18 

1923 

466 

3 

19 

1923 

329 

4 

20 

1924 

439 

6 

23 

1925 

501 

4 

24 

1926 

906 

4 

6 

1912 

677 

3-4 

23 

1925 

236 

2 

25 

1927 

352 

3 

25 

1927 

626 

4 

25 

1927 

892 

1 

26 

1928 

79 

1 

24 

1926 

12 

1 

25 

1927 

64 

2 

25 

1927 

343 

5 

21 

1924 

616 

4 

25 

1927 

913 

3 

15 

1921 

567 

4 

12 

1918 

677 

1 

13 

1919 

61 

3 

18 

1923 

330 

3 

3 

1909 

239 

1 

6 

1912 

82,84 

3 

6 

1912 

342 

1 

8 

1914 

r 66 

1 167 
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Cottle, G. F. (continued) 


Cowles, W. L_ 

Cox, T. E_ 

Cra^n, H. S.. 

Crandall, R. P 


Crandon, L. R. G 


Craver, L. F. 
Crefs, R. R-- 
Cress, W. W. 

Crofutt, E. F 
Crosby, P. T_ 
Crow, G. B_- 


Cumming, H. S. 
Cummings, E. J 

Cure, E. T_ 

Curl, H. C_ 


Number 

Volume 

Year 

Page 

2 

8 

1914 

287 

4 

8 

1914 

605 

3 

9 

1915 

f 414 
\ 426 

4 

9 

1915 

571 

1 

11 

1917 

21 

2 

11 

1917 

273 

3 

14 

1920 

453 

4 

15 

1921 

762 

2 

19 

1923 

128 

3 

19 

1923 

341 

5 

19 

1923 

683 

2 

20 

1924 

184 

4 

20 

1924 

467 

2 

22 

1925 

165 

5 

22 

1925 

575 

3 

24 

1926 

557 

4 

24 

1926 

880 

1 

25 

1927 

105 

2 

25 

1927 

340 

3 

25 

1927 

614 

4 

25 

1927 

900 

1 

26 

1928 

16 

2 

15 

1921 

407 

1 

23 

1925 

75 

3 

15 

1921 

551 

1 

22 

1924 

76 

3 

11 

1917 

337 

4 

11 

1917 

519 

2 

16 

1921 

316 

3 

12 

1 1918 

393 

1 

13 

1919 

43 

2 

13 

1919 

299 

1 

14 

1920 

188 

3 

14 

1920 

345 

4 

22 

1925 

418 

1 

11 1 

1917 

15 

2 

11 

1917 

228 

3 

13 

: 1919 

543 

5 

22 

1925 

553 

3 

3 

1909 

231 

2 

4 

1910 

143 

1 

6 

1912 I 

25 

4 

6 

1912 

579 

3 

7 

1 1913 

403 

2 

8 

1914 

292 

4 

8 

1914 

541 

2 

13 

1919 

288 

4 

11 

1 1917 

504 

1 

13 

1919 

103 

3 

17 

1922 

379 

3 

22 

1925 

331 

2 

1 

1907 

: 115 

3 

1 

1907 

146 

2 

2 

1908 

' 33 

4 

2 

1908 

1 41 

2 

2 

1909 

1 134 

2 

4 

1910 

1 194 

4 

4 

1910 

1 530 

1 

5 

1911 

51 

3 

5 

1 1911 

, 340 

4 

s 

1 1911 

1 471 

1 

8 

1914 

' 123 
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Number 

Volume 

Year 

Page 

4 

8 

1914 

654 

3 

12 

1918 

394 

3 

13 

1919 

525 

2 

13 

1919 

351 

5 

17 

1922 

757 

3 

3 

1909 

256 

1 

4 

1910 

23 

1 

4 

1910 

39 

4 

20 

1924 

'431 

3 

21 

1924 

311 

3 

21 

1924 

334 

3 

14 

1920 

399 

2 

7 

1913 

183 

3 

10 

1916 

416 

4 

12 

1918 

802 

1 

18 

1923 

81 

1 

15 

1921 

194 

1 

19 

1923 

16,42 

3 

19 

1923 

300 

1 

22 

1925 

73 

4 

26 

1928 

948 

2 

12 

1918 

266 

2 

25 

1927 

325 

3 

19 

1923 

345 

2 

26 

1928 

356 

1 3 

17 

1922 

485 

4 

6 

1912 

685 

4 

9 

1915 

630 

1 

10 

1916 

104 

2 

10 

1916 

311 

1 

17 

1922 

107 

4 

25 

1927 

832 

1 

26 

1928 

105 

4 

25 

1927 

886 

2 

10 

1916 

f 319 
\ 320 

3 

10 

1916 

510 

4 

10 

1916 

/ 667 
\ 679 

2 

11 

1917 

223 

4 

22 

1925 

428 

4 

14 

1920 

537 

1 

4 

1910 

54 

1 1 

5 

1911 

58 

2 

5 

1911 

181 

} 3 

18 

1923 

370 


20 

1924 

578 

■ i 1 

1 

1907 

39 

.1 2 

2 

1908 

26 

! 3 

3 

1909 

245 

.1 3 

12 

1918 

455 

1 4 

12 

1918 j 

/ 715 

\ 778 

2 

14 

1920 

289 

■1 6 

23 

1925 

452 

i 4 

25 

1927 ! 

881 

1 • 

26 

1928 

/ 73 

it 192 

3 

26 

1928 

586 

3 

26 

1928 

740 

3 

1 

1907 

If 164 

It 165 

1 1 

2 

1908 1 

1 35 


Curl, H. C. (continued). 

Curtis, E. E_ 

Curtis, L. F_ 

Curtis, L. W_ 

Cuthbertson, R_ 


Cutting, R. A.. 
Czubak, M. F.. 
DaCosta, J. C.. 

Deland, J_ 

Daniels, H. A.. 
Darnall, W, L.. 

Daus, E. A_ 

Dauser, S. S_ 

Davidson, A. B. 

Davis, B. P_ 

Davis, L. L_ 

Davis, O_ 

Davis, O. P_ 

Davis, R. G_ 


Davis, W. J. N. 
Day, W. D. C- 

Depping, C. W. 


Delaney, H. R- 

Delrez, L_ 

Dennis, J. B... 


Desautds, A. J. 
Desmond, L. M. 

Dessez, P. T_ 

DeValin, C. M. 


Dever, F. J. 


De Witt, D. V. 
Dickens, P. F. 


Dickson, J. G_ 
Dickson, S. H. 
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Diehl, O_ 

Disert, N. I.. 
Donelson, M. 
Dragoo, C. H. 
Dreifus, P, W 
Driscoll, C. B. 
Dublin, L. I.. 
DuBois, E. F. 


DuBois, I_ 

Duff, J_ 

Dunbar, A. W. 


Duncan, S. R. B. 

Dunham, B_ 

Dunlop, J_ 

Dunn, H. A_ 

Dyer, R. E_ 

Dyke, C. G_ 

Elaton, W. E_ 


Ebeling, A. H.. 

Ebert, E. C_ 

Eckert, G. A_ 

Edgar, J. M_ 

Ehrenclou, A. H 


Ehrenfreund, E 
Ekman, E. L... 
Elliott, M. 8... 


Ellis, J. W. 

Elmore, B_ 

Ely, C. F. 

Emenhiser, J. L. 


Emmett, J. M 
Engle, R. B... 


Number 

Volume 

1 

! Year 

t 

Pa«e 

2 

4 

1910 

189 

3 

4 

1910 

325 

3 

25 

1927 

649 

4 

3 

1909 

449 

2 

11 

1917 

179 

4 

14 

1920 

715 

3 

24 

1926 

611 

5 

17 

1922 

883 

4 

11 

1917 

584 

1 

12 

1918 

75 

1 

26 

1928 

1 

2 

26 

1928 

247 

3 

26 

1928 

515 

4 

26 

1928 

833 

5 

23 

1925 

403 

3 

12 

1918 

568 

2 

4 

1910 

184 

1 

8 

1912 

22 

4 

6 

1912 

473 

4 

7 

1913 

555 

3 

13 

1919 

591 

4 

14 

1920 

714 

6 

18 

1923 

557 

4 

6 

1912 

555 

1 

13 

1918 

82 

5 

18 

1923 

575 

3 

9 

1915 

428 

6 

21 

1924 

871 

4 

25 

1927 

894 

3 

7 

1913 

400 

4 

8 

1914 

561 

4 

9 

1915 

/ 556 

1 650 




{ 269 

2 

10 

1916 

300 




1 323 

4 

10 

1916 

654 

4 

11 

1917 

540 

3 

12 

1918 

443 

3 

3 

1909 

267 

1 

26 

1928 

99 

2 

21 

1924 

202 

4 

26 

1928 

911 

2 

4 

1910 

211 




f 53 

1 

15 

1921 

109 

120 




123 

2 

15 

1921 

296 

3 

15 

1921 

521 

2 

23 

1925 

96 

3 

24 

1926 

483 

1 

3 

1909 

106 

1 

4 

1 1910 

130 

3 

7 

1913 

412 

4 

26 

1928 

924 

1 

7 

1913 

102 

2 

4 

1910 

190 

6 

22 

1925 

697 

2 

23 

1925 

141 

1 

24 

1926 

101 

2 

13 

1919 

293 

5 

20 

1924 

567 
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Espach, W. C 


Evans, S. G_ 

Eytinge, £. O. J. 

Farenholt, A._-. 


Farrior, J, B.. 
Farwell, W. G. 


Fauntleroy, A. M 


Fauntleroy, C. M 
Ferguson, D_ 


Fiokel, F. H. 

Field, J.,G.. 

67U—28-26 


Namber 

Volume 

Year 

Page 

1 

10 

1916 

108 

3 

11 

1917 

421 

3 

12 

1918 

467 

6 

23 

1926 

373 

4 

8 

1914 

713 

3 

9 

1916 

464 

3 

4 

1910 

380 

3 

5 

1911 

361 

1 

7 

1913 

124 

1 

8 

1914 

116 

2 

2 

1908 

37 

4 

2 

1908 

99 

4 

3 

1909 

365 

1 

7 

1913 

100 

4 

7 

1913 

676 

1 

8 

1914 

47 

3 

8 

1914 

421 

1 

10 

1916 

100 

3 

11 

1917 

318 

1 

12 

1918 

131 

4 

12 

1918 

601 

2 

14 

1920 

237 

4 

14 

1920 

638 

1 

15 

1921 

1 

2 

16 

1921 

386 

2 

16 

1922 

283 

4 

26 

1927 

/ 844 
\ 908 

1 

26 

1928 

111 

3 

19 

1923 

334 

1 

5 

1911 

52 

3 

11 

1917 

346 

4 

11 

1917 

/ 680 
t 584 

1 

14 

1920 

163 

4 

17 

1922 

666 

1 

1 

1907 

1 

2 

1 

1907 

80 

4 

2 

1908 

21 

1 

6 

1911 

47 

3 

6 

1911 

338 

1 

6 

1912 

79 

3 

6 

1912 

404 

1 

7 

1913 

110 

4 

8 

1914 

620 

1 

9 

1915 

1 

3 

9 

1916 

381 

1 

10 

1916 

34 

3 

10 

1916 

511 

1 

9 

1915 

81 

4 

12 

1918 

800 

1 

14 

1920 

153 

4 

18 

1923 

417 

5 

18 

1923 

546 

1 

20 

1924 

1 17 

2 

21 

1924 

i 164 

5 

23 

1925 

1 329 

4 

24 

1926 

1 860 

4 

26 

1928 

922 

2 

14 

1920 

210 

2 

3 

1909 

135 
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Number 

Volume 

Year 

Page 

Fiske, C. N_ 

2 

5 

1911 

149 

2 

6 

1912 

217 


2 

9 

1915 

343 


2 

10 

1916 

199 


1 

11 

1917 

128 


3 

11 

1917 

427 


1 

12 

1918 

53 

Foiken, F. G___ 

2 

13 

1919 

301 

Foote, E. M____ 

3 

13 

1919 

433 

3 

15 

1921 

545 

Foote, 0. C....— 

4 

10 

1916 

681 


5 

16 

1922 

844 

Forbes, S. B- 

Fort, W. A.... 

2 

17 

1922 

296 

2 

25 

1927 

484 

Fort^cue, T. A----- 

4 

10 

1916 

748 


2 

25 

1927 

491 

Fougarouase, H. L..... 

4 

13 

1919 

723 

6 

21 

1924 

764 


1 

23 

1925 

43 

Fowler, G. C_ 

4 

17 

1922 

662 

Freeman, G. F- 

1 

1 

1907 

27 

2 

1 

1907 

88 


3 

1 

1907 

156 


■ 2 

2 

1908 

29 


3 

4 

1910 

362 


4 

8 

1914 

586 


3 

9 

1915 

353 


3 

10 

1916 

495 


3 

13 

1919 

525 

French, G. R. W..... 

2 

9 

1915 

227 

1 

10 

1916 

74 


4 

17 

1922 

701 


2 

21 

1924 

184 

Frink, C. A--- 

3 

13 

1919 

538 

Frost, L. C____ 

1 

19 

1923 

53 


2 

26 

1928 

292 

Funk, W. H__ 

Furlong, F. M____ 

4 

17 

1922 

658 

2 

2 

1908 

32 


1 1 

4 

1910 

44, 62 


4 

7 

1913 

588 

Galbraith, F. B__ 

2 

13 

1919 

380 

Gan, H. L.... 

1 

1 4 

1910 

40 


3 

1 9 

1915 

436 


1 

10 

1916 

101 

GaUant, A. E___ 

3 

9 

1915 

430 

Galwey, W. R__ 

1 

17 

1922 

47 

2 

17 

1922 1 

230 


3 

17 

1922 

408 

Gardner, F. P- - 

3 

15 

1921 

544 

Gardner, J. E___ 

3 

1 

1907 

163 

Garrison, H. A_-____ 

2 

5 

1911 

125 


3 

5 

1911 

285 


3 

13 

1919 

611 

Garrison, P. E___ 

3 

4 

1910 

345 


4 

4 

1910 

499 


1 

5 

1911 

41 


2 

5 

1911 

/ 159 

\ 163 


3 

5 

1911 

321 


1 

6 

1912 

/ 69 

\ 152 


4 

11 

1917 

583 


3 

15 

1921 

673 
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Number 

Volume 

Year 

Page 

Garton, W. M... 

2 

3 

1909 

/ 142 

1 146 


2 

5 

1911 

168 


4 

5 

1911 

462 


2 

7 

1913 

234 


4 

8 

1914 

624 


4 

13 

1919 

876 


3 

25 

1927 

693 


3 

26 

1928 

747 

Gates, M. F__ 

1 

3 

1909 

/ 39 

1 109 


2 

6 

1912 

212 


1 

12 

1918 

/ 76 

1 17 

Gatewood, J. D__ 

1 

3 

1009 

1 

1 

5 

1911 

109 


1 

6 

1912 

1 


3 

7 

1913 

360 


4 

7 

1913 

503 


3 

10 

1916 

/ 401 

1 673 


2 

11 

1917 

183 

Greiger, A. J___ 

1 

2 

1908 

1 

3 

2 

1908 

19 

Ctensmer, G. V_ 

3 

16 

1921 

708 

George, C. M_ 

4 

5 

1911 

436 

Gibson, W, 8.... 

1 

7 

1913 

39 

Gill, J. E___ 

1 

7 

1913 

103 

Gillen, H. W..... 

6 

23 

1925 

465 

Giltner, H. W______ 

4 

14 

1920 

637 

Giordano, M_ 

3 

11 

1917 

342 

Goddard, H. H_ 

3 I 

11 

1917 

283 

Goetech, A_ 

4 

13 

1919 

797 

Golberg, P. H_ 

2 

25 

1927 

374 

Golden, W. E_ 

3 

12 

1918 

474 

Goodall, J. B__ 

3 

13 

1919 

559 

3 

15 

1921 

542 

Cxoodpasture, E. W___ 

2 

13 

1919 

177 

CSordon, J. B____ 

1 

26 

1928 

92 

Gordon, J. K_ 

2 

26 

1928 

468 

Gordon, J. N. C___ 

2 

24 

1926 

307 

Gould, E. W___ 

4 

11 

1917 

580 

4 

12 

1918 

721 


1 

13 

1 1919 

16 

Gradwohl, R. B, H___ 

4 

13 

1919 

723 

1 

24 

1926 

55 

Graham, B. C_ 

1 

15 

1921 

10 

Gray, G. A.... 

3 

12 

1918 

467 

4 

12 

1918 

722 





f 34 





81 


1 

15 

1921 

^ 84 





86 




j 

1 133 

Green, J. W.. 

1 1 

16 

1922 : 

69 


i 3 

16 

i 1922 

506 

Green, R. C__ 

4 

22 

1925 

447 

Greene, J, B_ 

3 

13 

1919 1 

534 

Greene, L. B___ 

2 

18 

1923 

243 

Greenough, R. B___ 

1 

12 

1918 

141 

Gregory, D. A___ 

4 

4 

1910 

522 

Grieve, C. C..___ 

2 

1 3 

1909 , 

132 

' 4 

! 5 

1911 

486 

Griffiths, A. E____ 

1 1 

1 24 

1926 : 

132 
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Number 

Volume 

Year 

Page 

Groesbeck, B____ 


14 

1920 

681 

Groff, C. C.. 

2 

17 

1922 

295 

Grove, W. B____ 

1 

3 

1909 

25 

1 

6 

1912 

81 


2 

13 

1919 

288 

Grow, E. J_ 

3 

4 

1910 

357 


3 

6 

1912 

344 


4 

16 

1921 

717 

Grunwell, A. G__ 

2 

2 

1908 

31 


3 

3 

1909 

223 

Guinan, E. R_ 

1 

15 

1921 

99 

Gutzmer, E. W____ 

6 

20 

1924 

721 

Hager, B. A...... 

1 

12 

1918 

79 

Hague, R. F___ 

2 

24 

1926 

313 

HakaniBsoD, E. G...... 

4 

11 

1917 

465 

3 

14 

1920 

394 


3 

24 

1926 

534 


3 

26 

1928 

607 

Hale, G. D..... 

2 

5 

1911 

148 

1 

7 

1913 

125 


1 

12 

1918 

1 


1 

13 

1919 

95 

HaU, J. D.... 

HaU, M. C...... 

1 

4 

1910 

17 

6 

18 

1923 

673 

3 

21 

1924 

286 

Hall, W. W.. 

2 

22 

1925 

148 

3 

24 

1926 

577 


4 

24 

1926 

843 

Halpin, J. A___ 

1 

13 

1919 

108 

Halistead, H..... 

3 

13 

1919 

620 

Halton, t;. P___ 

2 

6 

1912 

100 

Hammond, R_ 

1 

14 

1920 

65 

Hare, H. A. 

2 

7 

1913 

218 

4 

11 

1917 

450 


1 

13 

1919 

1 

Hargrave, W. W_ 

4 

10 

1916 

737 

2 

11 

1917 

274 


4 

26 

1 1928 

1018 

Harper, J_ 

1 

16 

1922 

14 


3 

16 

1922 

481 


6 

16 

1922 

1037 


5 

17 

1922 

757 


1 

25 

1927 

62 


3 

26 

1928 

603 

Harris, B. W____ 

1 

26 

1927 

134 


4 

25 

1927 

003 

Harris, E. M__ 

5 

20 

1 1924 

501 

1 

23 

1926 

10 

Harris, H. A___ _ 

3 

5 

1 1911 

331 

Harris, J. H__ 

1 

10 

1916 

100 

Harrison, E. D____ 

2 

24 

1926 

318 

Harrison, F. M__ 

2 

22 

1925 

131 

Hart, T. C. 

1 

15 

1921 

50 

r 1 

13 

Hartman, F. W-_.__ 

1 

12 

1918 





70 


3 

12 

1918 

464 

Hartwell, L_____ 

2 

21 

1924 

221 

Harvey, H. E.... 

4 

13 

1919 

783 

3 

14 

1920 

394 


2 

16 

1921 

282 


3 

15 

1921 

533 


4 

15 

1921 

f 807 
\ 824 
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Number 

1 

Volume 

Year 

Page 

Harvey, H. E. (continued)_ 

4 1 

16 

1922 

717 


3 

17 

1922 

403 


5 

17 

1922 

810 


1 

18 

1923 

61 


2 

18 

1923 

224 


3 

18 

1923 

348 


5 

18 

1923 

608 





f 21 


1 

19 

1923 

{ 45 





[ 49 


5 

19 

1923 

667 


4 

22 

1925 

401 

Hass. J. J_ 

1 

19 

1923 

34 

Hassier, 8. R . _ 

1 

25 

1927 

161 

Hayden, R. __ _ 

4 

2 

1908 

32 


4 

5 

1911 

482 


1 

9 

1915 

81 


4 

16 

1922 

657 


1 

21 

1924 

65 


3 

21 

1924 

294 


1 

24 

1926 

99 

Hayes, J. F. . _ 

3-4 

23 

1925 

255 

Hayes, T. H_ 

2 

26 

1928 

281 

Head, J_ _ 

3 

8 

1914 

411 

Healy, W_____ 

2 

17 

1922 

360 

Heck, M. M_ 

5 

23 

1925 

406 

Hehir, E. L.... 

1 

16, 

1922 

121 

Heiner, R. G_ 

4 

5 

1911 

451 


1 

7 

1913 

126 

Helm, J. B..___ 

4 

9 

1915 

716 


4 

10 

1916 

741 

Hennemeier, M_ 

2 

25 

1927 

383 

Henry, C. E_ 

2 

15 

1921 

410 


4 

25 

1927 

837 


3 

26 

1928 

646 

Henry, J. E_ 

2 

17 

1922 

331 

Henry, R. B_ 

4 

6 

1912 

632 


1 

9 

1915 

113 


4 

11 

1917 

/ 533 
\ 575 


1 

12 

1918 

76 


1 

13 

1919 

77 

Hepler, A. B_ 

1 

15 

1921 

16 

Herbig, J. R___ 

3 

4 

1910 

356 

Herman, G. G_ 

4 

25 

1927 

883 


1 

26 

1928 

73 

Herman, L____ 

4 

12 

1918 

623 


3 

13 

1919 

553 

Hermesch, H. R___ 

1 

10 

1916 1 

186 

Hetfield, W. B..___ 

4 

9 

1915 

641 


3 

10 

1916 

f 516 
1 583 


4 

10 

1916 

/ 757 

1 760 

Hiden, M. B___ 

4 

10 

1916 

676 


3 

11 

1917 

428 

Higbee, D. R..... 

4 

12 

1918 

646 

Higgins, M. E...... 

2 

4 

1910 

207 


3 

5 

1911 

327 


2 

6 

1912 

235 


3 

8 

1914 

/ 458 
1 464 


3 

9 

1915 

436 


3-4 

23 

1925 

253 


4 

26 

1928 

889 
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1 
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Page 

Higgins, S. L_____ 

3 

4 

1910 

388 

HUl, H. E......... 

3 

22 

1925 

316 

1 

24 

1926 

77 

Hillis, D. S__ 

2 

13 

1919 

287 

3 

26 

1928 

566 

Hitchcock, E. D_____ 

4 

13 

1919 

740 

Hittinger, F. R_ 

4 

22 

1925 

449 

Hoagland, A. W_ 

3 

13 

1919 

547 

4 

13 

1919 

800 

Hoen, W. S_____ 

4 

3 

1909 

391 


2 

4 

1910 

154 


3 

5 

1911 

353 

Hogan, J. J...... 

2 

15 

1921 

277 

Horbrook, R. W... 

3 

12 

1918 

447 

Holcomb, R. C_ 

2 

1 

1907 

55 

1 

2 

1908 

15, 39 


2 

3 

1909 

129 


1 

6 

1912 

52 


3 

7 

1913 

321 


3 

10 

1916 

430 


2 

16 

1922 

293 


2 

25 

1927 

272 

Holden, J.... 

2 

19 

1923 

156 

Holeman, C. J. 

1 

5 

1911 

38 


1 

9 

1915 

155 

Holladav, G. G... 

2 

8 

1914 

238 

2 

14 

1920 

259 

Hook, F. R...... 

1 

18 

1923 

82 

Hooker, J. T... 

1 

22 

1925 

40 

Hornaday, W. A_ 

3 

22 

1925 

339 


2 

23 

1925 

106 

Horner, W. D_ 

1 

15 

1921 

95, 128 

Hough, P. E ..... 

1 

12 

1918 

144 

Houghton, J. E....... 

3 

12 

1918 

551 

2 

13 

1919 

359 


5 

21 

1924 

615 


5 

23 

1925 

347 

Houzel, G..-... 

1 

12 

1918 

3 

Howell, E. B.... 

! 6 

20 

1924 

716 

Hoyt, R. E.... 

3 

2 

1908 

25 


4 

5 

1911 

472 


4 

6 

1912 

623 


1 

8 

1914 

51 


4 

12 

1918 

701 


4 

15 

1921 

809 

Hudson, E. H.. 

4 

26 

1928 

817 

Huff, E. P... 

3 

5 

1911 

342 

1 4 

6 

1912 

562 


1 2 

10 

1916 

387 


1 1 

11 

1917 

34 


2 

11 

1917 

/ 224, 

\ 271 


3 

13 

1919 

605 

Hughens, H. V.. 

1 

13 

1919 

80 


4 

21 

1924 

548 


5 

22 

1925 

511 


6 

22 

1925 

683 


1 

25 

1927 

111 

Hughes, F. A.... 

3 

12 

1918 

473 


2 

16 

1922 

285 

Hulbert, H. S .. 

3 

25 

1927 

624 

Hull, H. F... 

1 

3 

1909 

22 


2 

8 

1914 

291 


2 

9 

1915 

275 

Digitized by 


! 

Original from 

UNIVERSITY OF MICHIGAN 































INDEX, VOLUMES I TO XXVI 


1187 


Humphreys, L. 
Hunt, D_ 


Hunt, R. H_ 

Huntsinger, F. O. 

Huss, Dr--. 

Hutchinson, R. W 

Ingraham, C. A-. 
Irvine, W. L_ 


Irwin, B. E-- 

Israel, J. P_ 

Jacobs, I. W- 

Jacoby, A. L- 

James, W. F- 
Jansen, R.-.. 
Jason, J. M.. 
Jeffrey, J. R-. 
Jelstrup, G--. 
Jenkins, H. E 


Jenness, B. F 


Jennings, C. H_ 

Johnson, A. L_ 

Johnson, F. S_ 

Johnson, Lewis W- 
Johnson, Lucius W 


Number 

Volume 

Year 

Page 

3 

18 

1923 

346 

2 

19 

1923 

164 

1 

18 

1923 

85 

3 

18 

1923 

346 

4 

18 

1923 

438 

5 

18 

1923 

599 

6 

18 

1923 

685 

2 

19 

1923 

145 

4 

19 

1923 

410 

1 

21 

1924 

74 

1 

25 

1927 

135 

1 

8 

1914 

87 

2 

14 

1920 

243 

6 

18 

1923 

679 

4 

20 

1924 

445 

2 

5 

1911 

269 

4 

10 

1916 

725 

2 

26 

1928 

353 

4 

25 

1927 

851 

4 

26 

1928 

894 

3 

12 

1918 

473 

3 

15 

1921 

524 

1 

16 

1922 

57 

3 

12 

1918 

406 

2 

13 

1919 

229 

1 

25 

1927 

122 

4 

11 

1917 

479 

5 

22 

1925 

615 

4 

15 

1921 

825 

4 

24 

1926 

919 

2 

7 

1913 

308 

2 

9 

1915 

211 

4 

13 

1919 

733 

1 

2 

1908 

37 

3 

2 

1908 

59 

2 

3 

1909 

120 

4 

3 

1909 

347 

2 

4 

1910 

180 

3 

5 

1911 

313 

3 

6 

1912 

407 

1 

7 

1913 

108 

2 

7 

1913 

236 

3 

13 

1919 

628 

5 

18 

1923 

599 

6 

18 

1923 

685 

2 

22 

1925 

156 

6 

22 

1925 

574 

3 

25 

1927 

588 

4 

3 

1909 

344 

3 

4 

1910 

378 

4 

5 

1911 

488 

2 

6 

1912 

303 

4 

6 

1912 

579 

4 

9 

1915 

/ 643 
1 644 

1 

10 

1916 

105 

3 

10 

1916 

511 

4 

10 

1916 

667 

2 

11 

1917 

223 

1 

14 

1920 

17 

1 

15 

1921 

/ 10,69 
1 77 

2 

15 

1921 

399 

3 

15 

1921 

529 
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Johnson, Lucius W. (continued) 


Johnso^ M. K 
Jones, B. L- 

Jones, J. W— 
Jones, R. F— 


Jordan, L. D.. 
Jordan, L. G.. 
Joslin, R. K-., 

Judy, A. 8- 

Karlen, M_ 

Karsner, H. T. 
Kaufman, J. B 


Keegan, J. J. 
Keen, C. R. - 
KeUers, H. C 
Kelley, H. L. 

ir 


Kemmerer, T. W 
Kennedy, J. T-.. 
Kennedy, R. M.. 


Kennison, S 
Kerr, W. M 


Number 

Volume 

Year 

Page 

4 

16 

1922 

717 

5 

16 

1922 

849 

2 

18 

1923 

/ 214 
\ 244 

1 

20 

1924 

7 

4 

22 

1925 

415 

3-4 

23 

1925 

218 

3 

24 

1926 1 

508 

2 

25 

1927 ; 

336 

4 

25 

1927 ; 

816 

4 

26 

1928 

843 

2 

5 

1911 

190 

3 

15 

1921 

558 

2 

26 

1928 

438 

3 

15 

1921 

556 

2 

17 

1922 

331 

3 

17 

1922 

529 

1 

18 

1923 

139 

6 

20 

1924 

759 

3 

24 

1926 

461 

2 

13 

1919 

378 

3 

17 

1922 

486 

1 

12 

1918 

21 

4 

14 

1920 

689 

1 

15 

1921 

94 

4 

26 

1928 

787 

3 

4 

1910 

365 

2 

7 

1913 

301 

4 

8 

1914 

555 

3 

26 

1928 

/ 639 

\ 760 

4 

12 

1918 

709 

1 

3 

1909 

27 

1 

5 

1911 

45 

2 

4 

1910 

185 

3 

4 

1910 

/ 377 

\ 387 

4 

7 

1913 

524 

2 

20 

1924 

268 

2 

4 

1910 

187 

1 

10 

1916 

177 

3 

10 , 

1916 

574 

2 

13 1 

1 1919 

355 

1 

12 

j 1918 

150 

2 

5 

1 1911 

145 

3 

5 

1 1911 

350 

2 

6 

1912 

240 

3 

6 

1912 

1 

/ 313 

1 401 

4 

6 

1912 

549 

2 

7 

1913 

188 

2 

8 

1914 

258 

1 

9 

1915 

82 

4 

10 

1916 

666 

3 

14 

1920 

338 

2 

15 

1921 

' 302 

4 

15 

1921 

1 787 

1 

16 

1922 

35, 265 

3 

16 

1922 

465 

6 

16 

1922 

' 867 

6 

16 

1922 

1015 

1 

17 

1922 

63 

2 

17 

1922 

243 

4 

17 

1922 

615 

3 

21 

1924 

433 
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Kimbrough, J. W.. 
Kindleberger, C. P. 


King, O. D.. 
King, R. W.. 

Kinyoun, J. J 
Klebs, A. C.. 
Knight, D. V. 

Knorr, E. A.. 

Knox, A_ 

Koebbe, E. E 
Kojima, M.. 
Koltes, F. X- 


Krepps, R. N_ 

Kress, C. C_ 

Kris, R. E. 

Krohn, R_ 

Krohn, W. O.-. 

Krook, F_ 

Kuhlmann, A. E_ 

Kurtz, J. I_i. 

LaFavre, H. B__ 

Landon, W. F_ 

Lane, C. W_ 

/ 

Lane, F. F. 

Lane, H. H.... 

Langabaugl^ R. S__ 

Laning, R. H. 


Lanman, E. L.. 

Larrey, B_ 

Larson, G. H.. 

Lawrence, H. F 
Leach, P. 

Leake, J. P_ 

Leasure, J. K.. 


Digitized by 


vGougle 


Number 

Volume 

Year 

Page 

2 

26 

1928 

344 

3 

6 

1912 

464 

1 

7 

1913 

86 

2 

8 

1914 

243 

3 

8 

1914 

381 

1 

12 

1918 

121 

2 

12 

1918 

251 

6 

18 

1923 

693 

3 

2 

1908 

64 

4 

2 

1908 

54,57 

3 

8 

1914 

435 

4 

11 

1917 

439 

3 

17 

1922 

515 

1 

18 

1923 

119 

3 

12 

1918 

477 

4 

22 

1925 

448 

2 

15 

1921 

403 

5 

16 

1922 

821 

1 

5 

1911 

47 

4 

8 

1014 

597 

4 

10 

1916 

640 

3 

12 

1918 

396 

3 

25 

1927 

630 

4 

25 

1927 

898 

1 

14 

1920 

163 

2 

12 

1918 

257 

3 

15 

1921 

701 

4 

20 

1924 

460 

4 

24 

1926 

939 

3 

12 

1918 

555 

1 

26 

1928 

102 

1 

18 

1923 

39 

5 

23 

1925 

406 

1 

14 

1920 

151 

2 

14 

1920 

245 

4 

18 

1923 

449 

4 

13 

1919 

858 

6 

20 

1924 

797 

6 

22 

1925 

721 

1 

10 

1916 

1 

1 

20 

1924 

45 

6 

23 

1925 

477 

1 

24 

1926 

102 

4 

12 

1918 

615 

2 

20 

1924 

200 

3 

15 

1921 

535 

4 

15 

1921 

783 

4 

2 

1908 

44 

3 

7 

1913 

475 

1 

8 

1914 

16 

4 

9 

1915 

579 

2 

10 

1916 

324 

1 

13 

1919 

157 

4 

17 

1922 

655 

4 

21 

1924 

550 

2 

13 

1919 

275 

3 

25 

1927 

597 

3 

26 

1928 

595 

4 

13 

1919 

869 

4 

3 

1909 

377 

1 

7 

1913 

53 

1 

17 

1922 

169 

2 

25 

1927 

461 

3 

13 

1919 

531 
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Number 

Volume 

Year 

Page 

Leavenworth, W. S_ 

1 

1 

23 

1925 

32 

LeConte, R. G__ 

3 

12 

1918 

527 

4 

12 

1918 

f 710 
1 787 


2 

13 

1919 

244 

Ledbetter, R. E_ 

4 

8 

1914 

651 


3 

9 

1915 

433 

Lee, A. E.. ___! 

2 

1 

1907 

84 

1 

3 

2 

1908 

39 

1 

3 

13 

1919 

609 

Lehmber^ H. B_ 

4 

12 

1918 

801 

Lehr, L. C_ _ 

2 

10 

1916 

191 

Leonard, T. R_ _ 

3 

22 

1925 

307 

Lewis, G, W_ 

1 

14 

1920 

149 

Leys, J. F__ 

4 

6 

1912 

552 

2 

7 

1913 

165 

Lhamon, R. M_ 

4 

21 

1924 

536 

LindaU, A. L_ 

6 

23 

1925 

494 




131 

Linde, F. G._ 

1 

15 

1921 

132 





132 

List, H. E- - - 

2 

22 

1925 

181 


2 

23 

1925 

114 


6 

23 

1925 

504 

Little, R. M__ __ _ 

1 

9 

1915 

76 

Lockwood, C. D_ 

6 

22 

1925 

707 

Locy, F. E— - -- 

3 

13 

1919 

417 

1 1 

18 

1923 

86,87 


1 2 

19 

1923 

152 

Logue, J. B_ 

3 

24 

1926 

574 

Longabaugh, R. I__ 

3 

9 

1915 

540 


1 

13 

1919 

1 108 
\ 149 


2 

14 

1920 

249 


2 

21 

1924 

/ 190 

1 193 


3 

21 

1924 

339 





f 109 

Loveall, B. F__ 

1 

15 

1921 

] 118 




1 134 

Lovering, P. A._ 

2 

2 

1908 

35 

4 

3 

1909 

335 


2 

4 

1910 

135 

Lowell, C. H___ 

3 

10 

1916 

487 

Lowman, K. E---- 

2 

15 

1921 

495 


5 

18 1 

1923 

647 


1 

24 ' 

1926 

91 


2 

25 

1927 

300 

Lowndes, C. H. T____ 

2 

4 

1910 

150 

Luby, D. F___ 

3 

12 

1918 

530 

4 

12 

1918 

592 

Lung, G. A..- 

1 1 

6 

1912 

149 


2 

13 

1919 

/ 2/0 
1 347 

Lynch, C. P_ 

4 

9 

1915 

; 710 

\ 719 

Lynch, J. M- 

1 

9 

1915 

62 

Lynes, C, T_ 

4 

17 

1922 

663 

MacFarland, L. A_ 

2 

25 

1927 

382 

Macinnis, P. H..... 

4 

22 

1925 

452 

Mack, C. H-- 

1 

26 

1928 

40 

Mackenzie, G. M___ 

2 

12 

1918 

173 

Mackey, R. D_ 

4 

26 

1928 

1033 

Madden, K... 

1 

18 

1923 

123 
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Maher, P. P_ 

Main, G. C_ 

Malcomson, J. E 

Mallon. E. A_ 

Mangold, M. W_ 

Mankin, G. H... 


Mann, W. L 


Markey, J_ 

Marshall, L. B 


Marsteller, A. A 
Martin, D. D.. 
Martin, F. N—. 
Martin, W. L. . 

May, H. A_ 


McAlpin, J. V_ 

McAnally, W. F_ 

McCafferty, L. K_ 

McCants, *J. M_ 

McCartney, J. L_ 

McClaughry, F_ 

McClintock, G. L_ 

McCloud, M. J. 

McCormack, J. A_ 

McCormick, A. M. D 

McCoy, G. W. 

McCullough, F. E_ 


McDaniel, F. L 


McDonell, W. N. 
McDonnold, P. E 


Number 

Volume 

Year 

Page 

3 

25 

1927 

573 

1 

22 

1925 

43 

2 

23 

1925 

120 

5 

22 

1925 

694 

3 

13 

1919 

620 

3 

24 

1926 

580 

3 

25 

1927 

625 

4 

15 

1921 

766 

4 

16 

1922 

641 

6 

20 

1924 

759 

3 

26 

1928 

667 

2 

5 

1911 

190 

3 

6 

1912 

380 

4 

6 

1912 

558 

2 

7 

1913 

174 

3 

9 

1915 

438 

1 

10 

1916 

187 

3 

11 

1917 

425 

4 

11 

1917 

543 

1 

12 

1918 

78 

2 

12 

1918 

/ 253 
\ 327 

1 

13 

1919 

164 

3 

13 

1919 

625 

6 

19 

1923 

735 

2 

24 

1926 

176 

4 

24 

1926 

699 

1 

25 

1927 

20 

2 

23 

1925 

111 

2 

20. 

1924 

207 

3 

22 

1925 

336 

1 

24 

1926 

49 

3 

14 

1920 

365 

4 

11 

1917 

563 

3 

13 

1919 

664 

4 

16 

1922 

718 

3 

18 

1923 

351 

1 

1 

1907 

33 

4 

3 

1909 

393 

1 

5 

1911 

53 

3 

9 

1915 

637 

1 

19 

1923 

51 

1 

13 

1919 

168 

1 

13 

1919 

98 

5 

20 

1924 

672 

6 

20 

1924 

705 

4 

25 

1927 

783 

4 

26 

1928 

935 

4 

14 

1920 

641 

1 

20 

; 1924 

49 

2 

25 ; 

1927 

379 

1 

21 ! 

1924 

35 

3 

8 

1914 

523 

3 

17 

1922 

386 

1 

2 

1908 

26 

3 

2 

1908 

22 

4 

7 

1913 

575 

4 

8 

1914 

555 

4 

13 

1919 

854 

3 

19 

1923 

354 

5 

20 

1924 

594 

2 

4 

1910 

287 

1 

12 

1918 

45 

3 

1 

1907 

123 
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Number 

Volume 

Year 

Page 

McDowell, R. W_ 

2 

4 

1910 

193 


2 

9 

1915 

347 


1 

11 

1917 

44 

McGregor, E. B_ 

3 

24 

1926 

571 

McGuire, L. W_ 

4 

4 

1910 

513 


3 

5 

1911 

351 


4 

8 

1914 

571 


1 

12 

1918 

140 


4 

12 

1918 

775 

Mclntire, R. T_ 

6 

18 

1923 

688 

McLean, A. D_ 

4 

4 

1910 

517 


2 

11 

1917 

135 


3 

14 

1920 

500 

McLean, N. T_ 

2 

4 

1910 

211 


4 

5 

1911 

481 


2 

7 

1913 

246 

McMullin, J, J. A____ 

1 

9 

1915 

70 


2 

9 

1915 

352 


3 

9 

1915 

542 


2 

11 

1917 

181 


3 

11 

1917 

380 


4 

11 

1917 

/ 640 

t 644 


4 

12 

1918 

702 


1 

13 

1919 

87 


1 

16 

1922 

58 


3 

16 

1922 

497 

McNierney, F. B_ 

3 

12 

1918 

448 

Meador, C. N___ 

1 

15 

1921 

f 106 
1 127 

/ 536 

1 641 
630 

Meeker, H. D . ___ 

3 

13 

1919 

Meleney, H. E_ 

5 

21 

1924 

Melhorn, K. C_ 

3 

10 

1916 

569 


1 

11 

1917 

117 


2 

16 

1921 

492 


5 

22 

1925 

598 

Mentzer, R. B_ 

1 

25 

1927 

164 

Merrill, F. G_ 

2 

21 

1924 

203 


4 

21 

1924 

556 

Michael, W. H.. 

2 

11 

1917 

150 


2 

14 

1920 

268 


3 

14 

1920 

/ 367 
\ 395 


4 

14 

1920 

643 


2 

15 

1921 

412 


2 

26 

1928 

328 

Michels, R. H_ 

2 

13 

1919 

296 

Middlestadt, C. D_ 

2 

23 

1925 

125 


5 

23 

1925 

379 


1 

24 

1926 

88 


2 

25 

1927 

315 

Miller, J. E. .. 

3 

19 

1923 

311 


6 

21 

1924 

803 


1 

22 

1925 

37 


2 

23 

1925 

89 


3-4 

23 

1925 

229 

Miller, J. T..-.. 

4 

11 

1917 

563 

Miller, M. B.. 

2 

7 

1913 

215 

Miller, M. K.... 

1 

13 

1919 

107 

Miller, R. B_ 

3 

25 

1927 

505 

Millett, G. W..... 

1 

13 

1919 

170 

Mills, S. R.. 

3 

17 

1922 

495 

Minaker, A. J_ 

2 

12 

1918 

195 
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Number 

Volume 

Year 

Page 

Miney, M. J_ __ 

4 

26 

1927 

923 

Mink, 0. J_ 

2 

1 

1907 

91 


1 

3 

1909 1 

51,52 


3 

3 

1909 

222,267 


3 

4 

1910 

197 





159 


2 

5 

1911 

178 





182 


2 

8 

1914 

291 


3 

8 

1914 

462 


4 

8 

1914 ' 

653 


2 

9 

1915 i 

276 


1 

21 

1924 ! 

35 

Minnegerode, L... 

4 

17 

1922 1 

683 


5 

21 

1924 : 

683 

Minnick, W. T ___ 

6 

21 

1924 

679 


4 

26 

1928 

884 

Minowitz, W. I ___ 

1 

18 

1923 

89 

Minter, J. M.... 

4 

6 

1912 

584 


3 

24 

1926 

675 

Monroe, M. M..---- 

6 

22' 

1925 

613 

Montgomery, A. B . 

3 

24 

1926 

497 


2 

26 

1928 

323 

Montgomery, H. H___ 

4 

25 

1927 

973 

Montgomery, L. C_ 

1 

19 

1923 

27 

Moody, E. E_ 

3 

12 

1918 

/ 467 
1 471 


1 

13 

1919 

166 

Moore, W_ 

4 

19 

1923 

413 

Moots, C. W_ 

4 

20 

1924 

429 

Moran, C. L_ 

1 

6 

1912 

60 

Morey, F. L.- _ 

1 

10 

1916 

70 


4 

10 

1916 

658 


4 

22 

1925 

453 

Morris, C. H_ 

3 

15 

1921 

540 


4 

22 

1926 

456 

Morrison, 0. B_ 

3 

24 

1926 

674 


3 

26 

1928 

663 

Mott, G. E_ 

1 

26 

1927 

1 

Mouton, A. J___ 

4 

13 

1919 

853 

MuUer, F. W__ 

4 

19 

1923 

393 

Monger, C. B...... 

4 

10 

1916 

642 

Munson, E. L...... 

1 

16 

1922 

8 


2 

16 

1922 

251 


3 

16 

1922 

433 

Munson, F. M..... 

4 

4 

1910 

514 


3 

5 

1911 

354 

Murdock, F. F_ 

4 

14 

1920 

684 

Murdy, W. F... 

3 

13 

1919 

627 


3 

14 

1920 

391 

Murphy, J. A_ 

3 

4 

1910 

395 


1 

7 

1913 

20 


3 

8 

1914 

368 


3 

9 

1915 

539 

Murphy, P. J___ 

3 

12 

1918 

385 

Murray, D. H___ 

1 

15 

1921 

117 

Muse, M. B..... 

3 

24 

1926 

613 

Myer, S. B_ 

2 

11 

1917 

175 


4 

11 

1917 

588 


1 

18 

1923 

122 

^Nattkemper, R. L___ 

4 

24 

1926 

921 


4 

25 

1927 

862 

Nees, 0. R.____ 

6 

23 

1926 

471 
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Number 

Volume 

[ Year 

Page 

Neilson, J. L____ 

2 

4 

1910 

194 


2 

6 

1912 , 

236 


1 

7 

1913 

64 


4 

7 

1913 

579 


1 

s i 

1914 

36 


2 

15 

i 1921 

259 


2 

25 

1927 

480 

Neuberger, J. F____ . 

5 

16 1 

1922 

834 


6 

16 

1922 

983 


1 

17 

1922 

34 


2 

17 

, 1922 

214 


3 

20 

1924 

285 

Ne\^lon, W. C___ _ 

1 

13 

1919 1 

94 

Noble, D. H..... 

4 

5 

1911 

/ 479 

{ 550 

Nolan, R. A__ 

3 

22 

1 1925 

307 

Norburn, C. S_ 

2 

15 

1921 

285 


3 

15 

1921 

530 


1 

16 

1922 

63 

Northman, P. 0.. 

2 

17 

1922 

293 

Norwood, B. F*..... . 

2 

16 

1921 

485 


4 

15 

1921 

818 

Noyes, E. R_____ 

4 

2 

1908 

7 


3 

3 

1909 

257 


2 

7 

1913 

247 


3 

7 

1913 

394 


1 

12 

1918 

41 

Nutting, A... 

6 

21 

1 1924 

851 

O’Brien, E. M____ 

2 

22 

1925 

204 

O’Connell, J. T___ 

4 

24 

1926 

860 

Odell, H. E.... 

2 

1 

1907 

99 

Ohoesorg, K..... 

4 

10 

•1916 

625 

Old, E. H. H... 

3 

1 

1907 

158 


3 

2 

1908 

39 


2 

5 

1911 

182 


3 

5 

1911 

349 


3 

6 

1912 1 

377 


4 

8 

1914 

620 


2 

10 

1916 

324 


2 

13 

1919 

349 


3 

13 

1919 ! 

478 


2 

25 

1927 

253 

Olson, G. M__ _ 

1 

2 

1 1908 

44 

O’Mallev, J. J__ 

3 

7 

, 1913 

478 


4 

11 

1917 

572 


2 

18 

1923 

219 

Oman, C. M.... 

3 

1 

! 1907 

166 


4 1 

3 

1909 

371 


2 ! 

7 

1913 

231 


3 

7 

1913 

406 


3 

17 

1922 

379 

Omelvena, J. G_ 

2 

6 

1912 

300 

Ortiz, P. N__ 

1 

25 

1927 

208 

Ortolan, J. A__ 

3 i 

10 

1916 

490 

Owens, W. D.. 

1 2 > 

1 

1907 

98 


1 2: 

4 

1910 

204 


1 3 

5 

1911 

405 


1 1 

7 

1913 

93 


2 

15 

1921 

308 


1 

17 

1922 

111 


5 

18 

1923 

560 i 


2 

20 

1924 

170 


5 

21 

1924 

637 

Owslev, J. Q__ 

3 

25 

1927 1 

1 619 
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Number 

Volume 

Year 

Page 

Painter, C. F___ 

3 

13 

1919 

442 


3 

14 

1920 

359 

Parham, J. C_____ 

1 

10 

1916 

103 


4 

12 

1918 

723 


2 

15 

1921 

386 


4 

15 

1921 

740 


1 

22 

1925 

23 


2 

22 

1925 

186 

Parish, B. D___ 

4 

12 

1918 

713 

Park, W. H.... 

4 

19 

1923 

621 


1 

20 

1924 

128 


4 

26 

1928 

1025 

Parker, E. G_ 

1 

4 

1910 

48 


2 

4 

1910 

159 


4 

4 

1910 

524 


2 

.5 

1911 

145 


3 

10 

1916 

563 

Parowski, S. A___ 

3 

26 

1928 

657 

Parsons, A. L______ 

3 

4 

1910 

291 

Parsons, R. P..... 

2 

12 

1918 

155 


2 

15 

1921 

492 


5 

22 

1925 

526 


1 

25 

1927 

117 


4 

26 

1928 

916 

Patten, A. F ___ 

3 

25 

1927 

655 

Pearce, W. F __ ___ 

3 

13 

1919 

546 


3 

15 

1921 

554 

Peck, A. E .... 

4 

3 

1909 

389 


1 

4 

1910 

51 


2 

7 

1913 

320 


3 

11 

1917 

419 

Peek, C ____ 

3 

25 

1927 

637 

Perlie, H. E.. .. .. 

3 

1 

1907 

160 

Ferret, J. M_____ 

4 

12 

1918 

717 


2 

13 

1919 

/ 300 
\ 365 

Persons, R. C__ 

3 

1 

1907 

165 


2 

3 

1909 

205 

Peterson, E ___ 

4 

13 

1919 

682 


2 

15 

1921 

481 


3 

16 

1922 

411 


4 

17 

1922 

555 


3 

18 

1923 

291 


2 

25 

1927 

278 

Petterson, H. C_ 

2 

12 

1918 

341 

Pettigrew, R. L___ . 

2 

15 

1921 

481 

Phelps, J. R..__ 

3 

5 

1911 

336 


4 

5 

1911 

474 


2 

8 

1914 

171 


4 

11 

1917 

590 


1 

20 

1924 

107 


1 

21 

1924 

105 


2 

23 

1925 

159 


2 

24 

1926 

361 


3 

24 

1926 

633 


4 

24 

1926 

955 


2 

25 

1927 

431 


3 

26 

1928 

742 

Phillips, E. W... 

2 

6 

1912 

214 


1 

7 

1913 

121 

PhUlips, H...... 

2 

24 

1926 

299 

• 

2 ; 

25 

1927 

309 

Pickerina. M. M__ 

2 1 

24 

1926 

357 

Pickrell, G..... 

1 1 1 

1 21 

1924 

1 
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Number 

Volume 

Year 

G U ... 

3 

13 

1919 


4 

13 

1919 


5 

19 

1923 


6 

22 

1925 


1 

26 

1928 

F L .... 

2 

1 

1907 


4 

3 

1909 


1 

4 

1910 


4 

5 

1911 


1 

6 

1912 


3 

6 

1912 


3 

7 

1913 


4 

13 

1919 


4 

16 

1922 


1 

17 

1922 


2 

17 

1922 


3 

17 

1922 

R W . .-.. 

4 

9 

1915 


2 

12 

1918 


6 

21 

1924 


4 

26 

1928 


5 

18 

1923 


3 

19 

1923 


6 

20 

1924 


6 

22 

1925 


3 

13 

1919 


1 

18 

1923 


3 

26 

1928 


3 

9 

1915 


4 

9 

1915 


5 

22 

1925 


2 

24 

1926 


1 

13 

1919 

p F .... 

4 

11 

1917 


3 

13 

1919 


4 

14 

1920 


1 

18 

1923 


1 

26 

1928 

L ....- 

3 

21 

1924 


5 

21 

1924 


1 

3 

1909 


4 

3 

1909 


2 

4 

1910 


2 

7 

1913 


4 

8 

1914 


4 

9 

1915 


4 

11 

1917 


2 

13 

1919 


4 

13 

1919 


5 

20 

1924 


3 

21 

1924 


3 

22 

1925 


5 

23 

1925 


3 

26 

1928 


4 

24 

1926 


2 

15 

1921 


4 

17 

1922 i 


Page 


458 
801 
675 

656 
195 

92 
445 
117 
409 
34 
369 
447 
332 
706 
699 
63 
243 
423 
715 
255 
751 
868 
585 
285 
691 
649 
551 
14 
572 
540 
620 
645 
542 
279 
78 
539 
547 
644 
77 
57 
355 
664 
29 

/ 376 

381 
163 
211 
279 
254 

657 
723 
479 
254 
786 
559 
265 
292 
354 
647 
914 
406 
660 
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Raison, T. W 


Randall, J. A. 


Ransdell, R. C. 
Ratbbun, W. L. 

Ratliff, T. A-„. 

Ran, V. 

Raynor, S. N... 


Redden, W. R. 
RedewUl, F. H 
Reed, E. U.... 


Reed, G. H... 
Reed, T. W... 

Reeves, I. S. K. 


Reeves, R. S. -. 

Rehrauer, W... 

Rhoades, G. C. 

Rice, E. L- 

Richards, T. W 


Richardson, H. C. 
Richardson, J. J. 
Richardson, R. R. 


Richey, D. G. 


Number 

Volume 

Year 

Page 

4 

8 

1914 

589 

1 

9 

1915 

120 

2 

20 

1924 

205 

2 

21 

1924 

145 

2 

4 

1910 

186 

3 

4 

1910 

385 

2 

8 

1914 

290 

2 

8 

1914 

284 

1 

13 

1919 

26 

6 

20 

1924 

685 

4 

13 

1919 

728 

1 

12 

1918 

27 

1 

17 

1922 

59 

2 

17 

1922 

220 

3 

17 

1922 

394 

4 

17 

1922 

578 

5 

17 

1922 

771 

1 

18 

1923 

31 

1 

13 

1919 

35 

2 

24 

1926 

279 

3 

6 

1912 

462 

2 

7 

1913 

/ 220 
t 255 

4 

7 

1913 

546 

2 

0 

1915 

278 

4 

14 

1920 

706 

4 

15 

1921 

732 

2 

18 

1923 

273 

5 

19 

1923 

671 

3 

8 

1914 

459 

4 

10 

1916 

680 

3 

16 

1922 

454 

2 

1 

1907 

99 

2 

4 

1910 

191 

2 

8 

1914 

344 

1 

13 

1919 

107 

4 

26 

1928 

929 

3 

13 

1919 

557 

2 

14 

1920 

265 

1 

24 

1926 

42 

3 

26 

1928 

/ 502 

t 666 

1 

13 

1919 

85 

2 

6 

1912 

166 

1 

8 

1914 

62 

4 

8 

1914 

576 

2 

9 

1915 

346 

4 

9 

1915 

651 

1 

10 

1916 

19 

2 

10 

1916 

277 

2 

12 

1918 

184 

4 

24 

1926 

874 

3 

7 

1913 

339 

4 

3 

1909 

382 

1 

4 

1910 

57 

2 

4 

1910 

/ 192 

\ 196 

1 

9 

1915 

123 

2 

14 

1920 

266 

2 

13 

1919 

359 

3 

13 

1919 

453 
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Number! 


Richmond, P. 


Riddick, W. J 
Riggs, C. E.- 


Riggs, R. E 


Riker, G. A . 

Riordan, J. F. 
Robbins, J. H 
FLoberts, L. J. 


Roberts, M. M., 
Roberts, M. H.. 

Roberts, N_ 

Robertson, G. E 


Robin, E_ 

Robinson, L. F.. 
Robinson, M. M 
Elobinson, R. H_ 
Robnett, A. H... 


Roddis, L. H 


1 

3 

1 

2 

3 

1 

3 
2 

4 
1 
3 
1 
1 

3 
1 

4 
2 

3 
1 

4 

4 
2 

5 
4 
1 
1 
4 
2 
4 
2 
4 
2 

6 
2 
4 
2 
4 
4 
2 
2 
1 
3 
1 


Rodman, S. S 

Root, J. E_ 

Rose, C. W. - 
Rosenthal, E. 
loss, Q. G-.. 


2 

1 

5 

6 
4 
1 

2 


lossiter, P. S 


Ruddock, J. C 


4 

3 

4 
2 
4 
4 
1 
4 
1 
4 
2 
1 
1 


Volirme 


Year 


17 

17 

23 
25 
25 

2e 

15 

4 

9 

11 

13 

14 

15 

24 
3 

3 

4 
4 
7 

7 
lO 
20 

19 

20 

25 
23 
15 
lO 

8 
lO 

19 
13 

20 
1 
6 
7 

13 

15 

16 

19 

23 

24 

25 
7 

20 
16 
21 
12 
13 


1922 

1922 

1925 
1927 

1927 

1928 
1921 
1910 

1915 
1917 

1919 

1920 

1921 

1926 
1909 

1909 

1910 
1910 
1913 

1913 

1916 
1928 

1923 

1924 

1927 

1925 
1921 
1916 

1914 

1916 

1923 
1919 

1924 

1917 

1912 

1913 
1919 

1921 

1922 

1923 

1925 

1926 

1927 
1913 

1924 
1922 
1924 

1918 

1919 


13 


1919 


2 

3 

3 

4 

4 

5 

6 
7 
9 

lO 

12 

13 

14 


1908 

1909 

1909 

1910 

1910 

1911 

1912 

1913 

1915 

1916 

1918 

1919 

1920 


Page 


159 

529 

25 

304 

585 


77 

507 

205 

547 

1 

395 

135 

179 

544 

32 

379 

208 

386 

77 

533 

754 

451 

651 

423 

126 

47 

770 

296 

656 

296 

413 

237 

719 

•219 

529 

245 

806 

831 

291 

158 

15 

553 


93. 


K 


54 
303 
44 
881 
764 
720 
145 

294 

295 
4 

211 

349 

145 

476 

481 

78 

649 

167 

764 

195 

167 

185 
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Numberj Volume 

Year 

Page 

Ruge, 0. G-_____ 

1 

9 

1915 

28 

Ryan, E. R_ 

2 

13 

1919 

297 

Rvdeen, H_*_ 

4 

12 

1918 

802 

Ryder, C. E___ _ 

3 

11 

1917 

422 

S^e, J. J_ 

1 

15 

1921 

126 

Salisbury, E. I_ 

2 

14 

1920 

255 

Sampsell, T. L___ 

3 

17 

1922 

500 

Sargent, W. S__ 

4 

2 

4 

22 

26 

21 

1925 

1928 

1924 

450 

308 

507 

Saska, A_ 

1 

2 

3 

24 

26 

13 

1926 

1928 

1919 

82 

336 

624 

Satterlee, R. C_ 

3 

19 

1923 

341 

Scamey, H. D_ 

1 

2 

4 

20 

26 

24 

1924 

1928 

1926 

41 

349 

892 

Schaffer, C_ _ 

4 

3 

1909 

351 

Schaffer, S. C__ 

6 

6 

3 

16 

22 

6 

1922 

1925 

1912 

1037 

679 

392 

Schaller, W. F_ __ 

3 

1 

1907 

153 

Schier, A. R_ 

3 

7 

1913 

345 

Schmidt, L. M_ . 

2 

2 

3 

1 

8 

9 

11 

4 

1914 

1915 
1917 
1910 

247 
222 
325 
1, 25 
368 
110 
471 
522 
/ 254 

1 257 
605 

Schneiders, R. A_ _ 

3 

1 

3 

3 

2 

3 

4 

7 

7 

13 

14 

25 

1910 

1913 

1913 

1919 

1920 

1927 

Schoheld, T__ _ 

3 

25 

1927 

635 

Seaman, W_ _ _ 

1 

10 

1916 

91 

Allards, A. W___ 

2 

21 

1924 

184 

Sellers, F. E___ 

3 

6 

1912 

405 

&tterstrom, C. A__ _ 

1 

24 

1926 

31 

Shaar, C. M_ 

2 

13 

1919 

365 

Shadday, A. A.... . I 

Shaffer, L. W_____ 

Sharp, E. A_ 

3 

2 

3 

4 

6 

4 

24 

26 

13 

15 

16 
26 

1926 

1928 

1919 

1921 

1922 
1928 

562 

333 

616 

749 

1011 

1037 

Shaw, H___ 

1 

13 

1919 

163 

Shaweker. M_ _ 

1 

13 

1919 

16 

Shearer, 6. C.... 

2 

23 

1925 

144 

Sheehan, R. F_ ___ 

1 

8 

1914 

113 

Sheldon, L., jr___ 

3 

2 

1 

2 

4 

2 

4 

8 

9 

10 

10 

10 

22 

8 

1914 

1915 

1916 
1916 
1916 
1925 
1914 

517 

194 

61 

213 

646 

127 

653 

Shepard, G. W_ _ 

3 

4 

13 

5 

1919 

1911 

529 

489 

ShifTert, H.O_____ _ 

5 

6 

1 

1 

18 

20 

24 

2 

1923 

1924 
1926 
1908 

569 

697 

61 

43 


1 

11 

1917 

133 
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Number 

Volume 

Year 

Page 

Shinn, H, L_ _ _ 

3 

25 

1927 

632 

Shipps E. M__ 

3 

5 

1911 

271 


1 

.7 

1913 

159 


3 

8 

1914 

357 

Shook, F. M___ 

3 

4 

1910 

355 

Short, J. T_ 

4 

12 

1918 

627 

Short, W. H___ 

1 

25 

1927 

73 

Sicard, M. H_ 

3 

9 

1915 

419^ 

Simmons, F. E_ 

3 

9 

1915 

426 

Simons, M. H_ 

1 

4 

1910 

46 

Simpson, W. M_ _ _ 

4 

26 

1928 

825 

Sims, W. S__ 

1 

6 

1912 

73 

Sinclair, J. A. B_/__ 

3 

3 

1909 

231 


1 

5 

1911 

58 


3 

5 

1911 

355 


3 

12 

1918 

/ 441 

\ 562 


1 

14 

1920 

137 

Small, W. D_ 

3 

25 

1927 

621 

Smith, A. C__ 

2 

15 

1921 

492 

Smith, A. P__ 

4 

25 

1927 

921 

Smith, C. G_ 

2 

10 

1916 

334 

Smith, C. W__ _ 

4 

4 

1910 

519 


4 

6 

1912 

579 


4 

12 

1918 

704 

Smith, E. E__ 

3 

26 

1928 

479 


4 

26 

1928 

901 

Smith, G. T.. _ 

2 

3 

1909 

122 


4 

3 

1909 

373 


1 

9 

1915 

80 


2 

15 

1921 

400 

Smith, G. W_ _ _ _ 

3 

26 

1928 

660 

Smith, H. L_ _ _ 

3 

9 

1915 

536 

Smith, H. W__ _ 

1 

1 

1907 

14, 22 


2 

1 

1907 

112 


1 

2 

1908 

6 


3 

2 

1908 

62 


4 

2 

1908 

41 


2 

3 

1909 

/ 134 

1 148 


4 

3 

1909 

355 


3 

4 

1910 

291 


1 

7 

1913 

1 


4 

14 

1920 

698 


2 

16 

1922 

219 


1 

23 

1925 

74 

Smith, J. G-_ _ 

4 

19 

1923 

423 


1 

25 

1927 

102 

Smith, J. R<_ _ __ 

3 

22 

1925 

334 

Smith, J. W_ 

2 

12 

1918 

/ 212 
\ 220 
491 


6 

23 

1925 

Smith, L. E___ 

1 

15 

1921 

130 

Smith, M. S. C_ 

4 

25 

1927 

920 

Smith, 0. A_ 

5 

20 

1924 

581 


5 

22 

1925 

575 


4 

25 

1927 

875 

Smith, R___ _ 

1 

26 

1928 

55 

Snvder, J. J_ _ _ 

4 

5 

1911 

459 


2 

18 

1923 

185 


2 

19 

1923 

170 

Soiland, A__ 

3 

10 

1916 

484 


3 

11 

1917 

373 

Solhaug, L. B____ 

1 

14 

1920 

1 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 



































INDEX, VOLUMES I TO XXVI 


1201 



Number 

Volume 

Year 

Page 

Soukup, F. K_ 

1 

23 

1925 

18 

Southworthy F. W_ - _ 

4 

6 

1912 

523 

Spalding, 0. B_ 

4 

21 

1924 

484 


1 

25 

1927 

131 


2 

26 

1928 

302 

Spear, R_ _ 

3 

3 

1909 

250 


1 

4 

1910 

/ 49 

1 50 


2 

4 

1910 

/ 146 

t 182 


3 

4 

1910 

383 


4 

4 

1910 

516 


1. 

5 

1911 

4 


2 

5 

1911 

167 


3 

5 

1911 

335 


4 

6 

1911 

/ 490 
\ 491 


2 

6 

1912 

235 


1 

8 

1914 

125 


1 

9 

1915 

122 


1 

11 

1917 

50 


2 

26 

1928 

358 

Speidel, F. G_ 

2 

12 

1918 

220 

'SpK)flford, C. W_ 

2 

25 

1927 

385 

Spratling, L, W_ 

4 

8 

1914 

715 

Staff, E. J. 

2 

13 

1919 

356 

Stalnaker, P. R . _ 

2 

2 

1908 

34 


4 

5 

1911 

489 


3 

10 

1916 

514 


2 

16 

1922 

290 


3-4 

23 

1925 

248 


3 

26 

1928 

633 

Stanley, A. C_ 

1 

4 

1910 

54 


1 

5 

1911 

58 


2 

5 

1911 

181 

Steams, A. W_ 

3 

12 

1918 

413 


2 

20 

1924 

149 


1 

22 

1925 

26 

Steger, E. M_ 

1 

25 ! 

1927 

68 

Stenhouse, H. M_ 

4 

12 1 

1918 

789 


1 

13 

1919 

89 


3 

19 

1923 

291 


6 

20 

1924 

715 


6 

21 

1924 

797 


1 

22 

1925 

13 


2 

22 

1925 

119 

Stephens, E. A_ 

1 

13 

1919 

105 


3 

15 

1921 

507 


3 

18 

1923 

368 


4 

18 

1923 

462 

Stephenson, C. S_ 

4 

13 

1919 

831 

Stepp. J_ 

4 

21 

1924 

590 


4 

26 

1928 

1011 

Sterne, C. F_ 

3 

3 

1909 

252 


3 

5 

1911 

348 

Stevens, J. H_ 

2 

19 

1923 

115 

Stimson, A, M_ 

6 

23 

1925 

445 

Stitt, E. R. 

1 

1 

1907 

30 


2 

1 

1907 

/ 96 

\ 105 


4 

2 

1908 

62 


4 

3 

1909 

338 
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Volume 


Year 


Stitt, £. R. (continued) 


1910 


4 


1910 


2 


3 

2 

3 

1 


1911 


1911 

1912 

1912 

1913 


Page 


376 

384 

388 

515 

520 

522 

524 

525 
142 
171 
173 
180 
181 
345 
161 
344 

70 


' Stokes, C. F 


Stoops, R. E. 
Storch, R, B- 

Story, G. B._ 
Straeten, R. J 
Strauss, S. G. 
Strauss, W. A 
Strine, H. F.. 


2 

3 

2 

2 

3 
1 

4 
4 
3 
1 

3 

4 

3 

4 

4 

5 
1 
1 


8 

8 

9 

12 

22 

24 

26 

3 

4 
11 

7 

19 

12 

9 

12 

23 

5 

6 


1914 

1914 

1915 
1918 

1925 

1926 
1928 

1909 

1910 

1917 
1913 

1923 

1918 
1915 
1918 
1925 

1911 

1912 


/ 242 

\ 283 
410 
275 
331 
257 
1 

801 
384 
318 
64 
399 
/ 407 

1 415 
562 
565 
609 
376 
12,51 
75 


Stuart, A_ 

Stuart, C. J- 
Stuart, M. A 


Sumerlin, H, S_ 
Summers, B. M 

Sund, A. G. 

Supan, P. C_ 


2 

4 

4 

1 

3 

4 

1 

3 

3 

2 

1 

5 
3 

3 

4 
2 
2 

5 

3 

3 

4 


6 

6 

7 

8 

8 

8 

11 

12 

7 

9 

21 

21 

3 

12 

25 

26 
20 
20 

12 

21 

21 


1912 { 

1912 

1913 

1914 


1914 I 


1914 l| 

1917 [ 

1918 I 
1913 

1915 
1924 
1924 
1909 
1918 

1927 

1928 
1924 
1924 


1918 !{ 

1924 I 
1924 I 


243 

305 

555 

521 

124 

458 

464 

653 

655 

29 

572 

410 
344 

68 

660 

254 

442 

996 

411 
196 
586 
449 
451 
365 
550 
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Sutton, D. G. 


Sutton, R. L. 
Tanner, C. O 
Taylor, E. B. 
Tftylor, E. C. 
Taylor, J. H. 
Taylor, J. S.. 


Taylor, S. M_ 

Taylor, S. P.. 

Tennent, E. H_ 

Terrell, J. F_ 

Thomas, G. C_ 

Thomas, George C. 


Th<nnas, G. E. 

Thomas, J. R. 
Thomas, W. S. 
Thompson, E. 


Thompson, J. C 

Thornton, J. L. 

Thrasher, R. L. 
Tichy, F. S_ 

Toland, J. J_ 

Tollinger, A. C. 

Topper, J. A_ 

Torrance, R. A. 

Toulon, A. J_ 


Tousey, S_ 

Townsend, F. M 

Treibly, C. E... 


Number 

Volume 

Year 

Page 

2 

4 

1910 

279 

3 

5 

1911 

352 

6 

21 

1924 

744 

3 

26 

1928 

727 

1 

26 

1928 

27 

3 

13 

1919 

539 

2 

16 

1922 

239 

2 

14 

1920 

191 

1 

25 

1927 

49 

2 

4 

1910 

211 

3 

9 

1915 

532 

3 

10 

1916 

515 

2 

11 

1917 

165 

3 

11 

1917 

r 342 
t 871 

1 

15 

1921 

189 

2 

15 

1921 

/ 347 
\ 383 

3 

15 

1921 

561 

3 

16 

1922 

461 

4 

16 

1922 

640 

5 

16 

1922 

874 

4 

12 

1918 

796 

4 

15 

1921 

830 

1 

19 

1923 

38 

4 

22 

1925 

408 

4 

18 

1923 

462 

2 

26 

1928 

315 

2 

7 

1913 

253 

4 

9 

1915 

f 643 
\ 644 

3 

15 

1921 

532 

2 

9 

1915 

200 

1 

10 

1916 

68 

4 

2ef 

1928 

927 

4 

11 

1917 

533 

1 

2 

1908 

34 

3 

7 

1913 

376 

2 

9 

1915 

253 

3 

9 

1915 

436 

1 

10 

1916 

99 

3 

19 

1923 

281 

6 

21 

1924 

787 

1 

23 

1926 

39 

6 

23 

1925 

387 

1 

20 

1924 

35 

3 

17 

1922 

498 

1 

19 

1923 

31 

4 

12 

1918 

783 

2 

14 

1920 

271 

2 

22 

1925 

165 

2 

11 

1917 

141 

1 

15 

1921 

193 

4 

6 

1912 

579 

6 

21 

1924 

780 

2 

23 

1925 1 

171 

3 

24 

1926 ' 

581 

4 

11 

1917 ! 

544 

4 

24 

1926 , 

909 

4 

26 

1928 

1 884 

4 

10 

1916 i 

1 661 


Digitized by 


Gougle 


Original from 

UNIVERSITY OF MICHIGAN 































1204 


INDEX. VOLUMES I TO XXVI 



Number 

Volume 

Year 

Page 

Trible G. B .... 

1 

5 

1911 

5 


2 

5 

1911 

/ 125 

. 178 

• 

3 

5 

1911 

r 285 

\ 346 


2 

6 

1912 

/ 219 
t 239 


1 

7 

1913 

28 


4 

7 

1913 

542 


3 

9 

1915 

400 


1 

11 

1917 

53 


3 

11 

1917 

334 


3 

12 

1918 

366 


1 

13 

1919 

48 


1 

16 

1922 

17 


2 

21 

1924 

174 


5 

23 

1925 

362 


2 

25 

1927 

266 

TVoutt. J. M _ 

3 

26 

1928 

643 

TuUidice. E. K ... 

4 

11 

1917 

r 535 





l O • V 

Tuttle. A. D .- 

1 

25 

1927 

20 

Upd. e. C_____ 

1 

15 

1921 

86 

TOe J. F . - ..-.-. 

3 

2 

1908 

51 

Vail.'W. P __ 

2 

14 

1920 

296 

VADce. D. H - _ 

3 

26 

1928 

772 

Vftn C. B __ 

1 

18 

1923 

50 


1 

20 

1924 

31j43 

Vann, J. W_ 

4 

14 

1920 

681 

Van 'ilTinkle, J. 8.. 

4 

12 

1918 

712 

Vaughan, G. T--«_ 

1 

9 

1915 

75 

Vaughan, T. W-. _ 

I 

18 

1923 

1 

VIckcrv. E. a __ 

3 

2 

1908 

29,36 


4 

11 

1917 

540 

Vurpillat, F. J... 

'5 

22 

1925 

587 

Waldner, P. J _ 

1 

3 

1909 

47 


3 

4 

1910 

457 


4 

4 

1910 

479 


1 

5 

1911 

13 


3 

8 

1914 

357 


3 

9 

1915 

428 


3 

13 

1919 

521 

Walker, F. D _ 

2 

17 

1922 

193 


3 

18 

1923 

291 


1 

23 

1925 

42 


2 

26 

1928 

349 

Walker, S __ 

1 

9 

1915 

124 


2 

9 

1915 

280 


1 

10 

1916 

106 

Walter, E. L _ 

1 

18 

1923 

88 

Walton, D. C - - _ 

3 

7 

1913 

473 


3 

21 

1924 1 

275 


3 

22 

1925 

259 

Warner, R. A . _ - _ 

2 

2 

1908 

39 


2 

7 

1913 

305 

Watkins, S. S - - - _ 

1 

13 

1919 

48 

Weaver, C. H _ 

4 

10 

1916 

668 

Weaver, R. E ___ 

3 

6 

1912 

398 


2 

12 

1918 

217 


1 

24 

1926 

100 

Webb, B. F_ 

4 

26 

1928 

945 

Webb, U. R_ 

2 

4 

1910 

167 


2 

5 

1911 

173 


1 

12 

1918 

84 
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Nombar 

Voluma 

Year 

Page 

W6ber, H. M—_ 

6 

23 

1925 

384 

Wdch.’R. S. G .... 

3 

21 

1924 

352 

Wells, C. R..._ 

5 

16 

1922 

883 


4 

22 

1925 

437 


1 

24 

1926 

12 

Wells, E. E____ 

2 

25 

1927 

383 

Wells, W. C__ 

4 

11 

1917 

521 

^Tentwortli, A- R __ 

2 

9 

1915 

341 

Wenzell, A* G...._ 

6 

18 

1923 

698 

Wheeler, L. H_ 

2 

4 

1910 

279 

White, E. C.-... 

2 

4 

1910 

195 


2 

7 

1913 

222 


1 

15 

1921 

40 


3 

22 

1925 

302 


1 

25 

1927 

122 


2 

25 

1927 

361 


3 

25 

1927 

567 

White, J. W_ 

2 

17 

1922 

287 


6 

17 

1922 

802 

White, P. G....-. 

4 

8 

1914 

649 


4 

22 

1925 

/ 433 
\ 447 


3 

25 

1927 

619 

White, W. A__ 

1 

8 

1914 

1 

Whiteside, L. C__ 

1 

4 

1910 

56 


4 

7 

1913 

647 


3 

8 

1914 

522 


4 

8 

1914 

658 

Whiteside, G. S_ 

2 

12 

1918 

267 

Whitehead, E. L._ 

3 

18 

1923 

309 


1 

24 

1926 

68 

Whitmore, G. B_ 

2 

12 

1918 

212 

Whitmore, W. H-_ 

4 

14 

1920 

639 


1 

25 

1927 

89 


2 

25 

1927 

365 


4 

25 

1927 

875 

Wickes, G. L_ 

3 

1 

1907 

172 


1 

12 

1918 

86 


6 

22 

1925 

/ 664 

\ 696 

Wieber, F. W. F_ 

4 

3 j 

1909 

378 


2 

11 

1917 

226 


5 

17 

1922 

745 

Wierzbicki, S_ _ 

2 

4 

1910 

161 


3 

9 

1915 

452 

Wilcox, C. R.... 

1 

26 

1928 

85 

Wflidman, 0_ 

3-4 

23 

1925 

/ 241 

t 253 
373 


5 

23 

1925 

Wilkinson, W. W_ 

3 

7 

1913 

381 

Will, L. A.... 

4 

13 

1919 

733 

Willard, D. G.. 

1 

15 

1921 

92 

Willcutts, M. D_ 

2 

25 

1927 

331 

Williams, L. H_ 

3 

12 

1918 

403 


3 

19 

1923 

296 


1 

20 

1924 

39, 41 


2 

20 

1924 

206 


2 

21 

1924 

201 


5 

21 

1924 

659 


1 

22 

1925 

32 


2 

22 

1925 

160 


6 

22 

1925 

677 


1 

23 

1925 

34 


6 

23 

1925 

483 
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